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The Cheetah System goes beyond status monitoring all the way to system analysis. 
Product offerings include the HE-4650 (Headend) and PC-4650 (Line) Series, with bandwidths 
to 650 Mhz, measuring levels and temperature. 
Options include frequency counting, distortion measurements, AML readings, 
all graphically displayed through interactive, user friendly software. 
Cheetah' with the call back alarm feature, designed for 'round the clock unattended 
operation, finds the problems before your subscribers do. 

Call (813) 351-6700 today for information. 

ELECTRONICS 
CROUP 
INC  

2237 INDUSTRIAL BLVD. 
SARASOTA. FLORIDA 34234 
(813) 351-6700 
FAX (813) 351-9193 
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Facts For The Perfect Offense. 
wt., MC2, the facts speak for Fact: Superior attenuation allows about 

themselves: 20% fewer amplifiers in new-builds—stronger 
Fact: Hermetically-sealed, signals in rebuilds and upgrades. 

compartmentalized structure makes moisture 
ingress unlikely— highly localized, if at all. 

Fact: The 93% velocity of propagation 
alfows one size smaller diameters than foam 
cables—more MC2 per duct. 

Reader Service Number 3. 
COMMUNICATIONS INC. 

Call or write for our free sample and brochure: TRILOGY COMMUNICATIONS INC., 2910 Rghway 80 East, Pearl, Mississippi 39208 
800-8745649 • 601-932-4461 • 201-462-8700 
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These little clips eliminate any chance 
of damaging the cable, are applied like 
a staple, and last the life of the drop. 
Quality cable clips—RB-2 cable clips! 

For information on the RB-2 Clip Gun System call 800-548-7243. 
_ MUM _ _..t_ 
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The Future Of CATV Laser Technology 
Is At Jerrold Today 

JERROLD PROVIDES 

Jerrold Provides The Performance 

• 56dB C/N • 80 Channels 
• -65dB CTB • Full 550 MHz Bandm kith 
• -65dB CSO • 10 Mile Reach 

Jerrold Provides The Product 
Your Jerrold representative is now taking orders 

for the STAIWTE TM AM-550AT Transmitter. 
Designed and manufactured specifically for the 
cable industry, this advanced AM laser transmitter 
is capable of sending clear 550MHz signals out 
10 miles, or further with reduced C/N specifications. 
Microprocessor controlled, our STARLITEI" 
Transmitter is fully compatible with the 
SX Amplifier when used uith our STARLITEn' 
AM-550R Optical Receiver,   
Optional modules support 
status monitoring, path 

redundancy and two-way communication for 
impulse addressability. Modular construction 
offers the capability to upgrade for future 
technological advances. Front panel controls 
allow for field optimization Ind then protect your 
settings with a security code. 

Jerrold Provides The Promise 
Our extensive R & D efforts are responsible for 

the development of this high performance DFB 
laser transmitter, built specifically for AM CATV 
transmission. To discuss your system's 
specifications and how to best benefit from this 
CableopticsTM technology, please get in touch 
with your Jerrold Communications account 
representative or contact us at 

2200 Byberry Road, 

CA5l. Eorn Hatboro, PA 19°40 
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Your Switching 
Solution. 

Hands Down. 
In today's fast changing world of cable 
programming, you need the right 
equipment to stay ahead of the game. 
Monroe Electronics is ready with what 
you need: Series 3000 program timers, 
switcher panels and cue tone receivers. 

Series 3000 gives you more value for 
the money, hands down! 
• Full capability for control systems 

monitoring 
Ill Automated and unattended 

headend switching control 

• Total control through timed signals, 
network cue tones, and Touch Tones 
at your remote location 

• Pricing that makes it the best buy on 
the market today 

• Highest quality, most reliable system 
available 
That's just a quick look at why Monroe 

Electronics is the leader in the cue tone 
signaling marketplace. And has been 
since 1978. For more information on the 
right solution to your switching problem, 
call us today 

14LMONROE ELECTRONICS, INC.  

Er It takes the leader to solve the problems. 
100 Housel Avenue, Lyndonville, NY 14098 • 716-765-2254 • FAX 716-765-9330 • Telex 75-6662 
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Everything You Need To Service 
Your Fiber Optic Network. 

Fiber optic power meters. 
sources, microscopes, test 
cables, and accessories-
everything you need to test 
fiber optic systems-are all 
included in a Fotec test kit. 
Each instrument is chosen to 
test your particular system, so 
you get exactlywhat you need. 
No more, no less. 

Along with test kits, Fotec 
provides support in develop-
ing test strategy for fiber optic 
systems and training pro-
grams for test personnel, to 
simplify the implementation of 
your fiber optic system. 

Call or write for more 
information. 

fatec the liber optic test equipment company 

Fotec Inc. The Schraftt Center P.O. Box 246 Boston, MA 02129 (617) 241.7810 
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Need a little extra space at the 

headend? Before you knock out a 
wall, raise your standards and 
upgrade your racks with the 
remarkable new high-quality, 
low-profile Standard Agile IRD II. 
With the Agile IRD II, you'll get 

a full-featured, frequency agile, 

C/Ku satellite receiver and a com-
mercial VideoCipher (1° descram-

bler. You'll get them meticulously 
integrated into an MSO-approved 

package only 1.75" tall. And you 
won't give up anything. 
The Agile IRD II gives you rock-

solid 100 KHz PLL tuning 

accuracy and easy access to C or 
Ku bands and all scrambled cable 
programming. More importantly, 
it gives you 70 MHz I.F., dual 

down-converter circuitry, and 
superb specs for textbook video, 
even in areas of high terrestrial 
interference. 

The Agile IRD Il, also gives you 
easy access to the unique Gold 
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Standard program, with features 
like a 7-year service policy, life-
time loaner program and tech-
nical-assistance hotline. 

For a brochure proving the 
Standard Agile IRD II can offer 
extras like factory calibrated out-
put levels for simplified installa-
tion and operations, call (800) 
745-2445. 

We'll show you how to get high 
performance ... and still keep a 
low profile. 

Raise your standards. 

Standard 
@Communications 

SATCOM Division 

P.O. Box 92151 
Los Angeles, CA 90009-2151 
(213) 532-5300 
(800) 745-2445 
Telex: 67-7173 
FAX: (800) 522-6813 (U.S.) 
FAX: (213) 769-0620 (Intl & CA) 

C   II PLUS 
DESCRAMBLER CAPABLE 

MGC 
CONTROL 

VIDEO 
LEVEL 

AUDIO 
L/R/MONO 

FINE 
TUNE 

"See the entire Standard line at the Eastern Cable Show, Sept. 16-18, booth #224." 
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Conquer RF leakage 5. with Snap-N-SealTM and 

Push-N-LockTM Connectors 

A ugat's high performance RF connectors can help you meet the 
FCC's cumulative leakage index (CLI) 

requirements, while reducing your long term service 
wire maintenance costs. 

Whether the application is in the air, underground or in 
the home, Augat's Snap-N-Seal or Push-N-Lock connectors are a 
snappy solution to eliminate RF leakage. They offer an abundance 
of craft friendly features from triple seal protection ...to a 
"one step" push-on indoor installation. 

Marketed by Channell's direct sales organization, Snap-N-Seal and 
Push-N-Lock are the CLI connections for the 90's. If you are thinking 
CLI, why not call the Augat Channell connection today! 

AUGATÉVitteuteg 
IHL CONNEG I ION FOH I HE 90'S 
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CHANNELL COMMERCIAL 
CORPORATION 
U.S.: (800) 423-1863 
(800) 345-3624 in California 
Canada: (800) 387-8332 
(416) 567-6751 in Toronto 
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RF spectrum chart 
While interviewing for a Massachusetts 
cable company I noticed your "The RF 
Spectrum" chart on my interviewer's wall. 
It is the most complete and most up-to-
date I have seen. I write you to find out the 
details on how to acquire a copy for my-
self. Thank you, and I look forward to your 
contact. 

Marden L. Pride 
Haverhill, Mass. 

Editor's note: The chart is in the mail. 

Faraday rotation 
I read with interest your article "The Sun 
and Communications" (CT, March 1990). 
Cable television engineers are, of course, 
familiar with outages of satellite signals 
due to sun transits. Less familiar, but 
possibly also troublesome—particularly 
to facilities where both uplinking and 
downlinking occur from a single dish—is 
the phenomenon of Faraday rotation. 

Faraday rotation occurs when an elec-
tric field propagates through an ionized 

medium; e.g., the ionosphere. The elec-
tric field vector is skewed relative to the 
orientation at which it was launched from 
the transmit antenna. The degree of skew, 
or rotation, is dependent upon both the 
frequency and the degree of ionization. 
During the solar maximum we are now ex-
periencing, the rotation could be expected 
to be on the order of 2 or 3 degrees at 
4 GHz. Of course, the rotation effect is less 
at night when the sun's radiation doesn't 
cause as much ionization. 

For cable TVRO operators, this rotation 
typically means that the cross-polariza-
tion isolation of your antenna could drop 
by 10 dB or more, allowing the crosspole 
channels on the satellite to "bleed" into 
the desired signal. The obvious fix is to 
physically rotate the antenna feed by an 
amount equal to the Faraday effect. Un-
fortunately, when the sun sets, the feed 
would have to be rotated back. Thus, there 
is no "quick fix," but cable headend oper-
ators should be aware of the phenomenon. 
The Faraday effect is direction-inde-

pendent. That is, a signal propagating 
either upward or downward through the 
ionosphere undergoes the same relative 
direction of rotation. One consequence of 

this is that uplinkers have to rotate their 
feeds in one direction while down linkers 
rotate in the other. This obviously creates 
a serious problem for transmit/receive sta-
tions using a single antenna, since cor-
rection for uplink rotation introduces a 
downlink polarization error that is more 
than twice as large. 

Bob Weller 
Satellite Specialist 
Federal Communications Commission 

Editor's note: The views expressed are 
those of the author and do not necessarily 
reflect the views of the commission. 

Cover to cover 
Just a word to say thank you and all your 
staff for providing such an excellent maga-
zine. You know, yours is the only maga-
zine I receive that is read as much as my 
fishing magazine. I read it cover to cover 
and, sir, that is saying something!!! 
I would like to thank Mary Sharkey, your 

circulation manager, in particular for all 
the help she has been in ensuring every 
technical employee of Rogers Cable-

There was a time when you had t oices in apartment boxes—small, medium and large. Then, MOORE 
introded itfe_cogc-ept of cust DU enclosures. 

Here is how it works: Refer to MOORE's extensive product menu and select the box design, box size and lock. 
Then, choose the hardware rack and knockout configuration. Finally, select color and other accessories. When you 
complete our checklist, you have designed an MDU enclosure which is ideally suited to the needs of your system. (606) 299-6288 

At one time, you had three choices in MDU enclosures. Today you have just one—Moore Diversified Products, Inc. Outside Kentucky 1-800-521-6731 
Reader Service Number 12. See us at the Atlantic City Show, Booths 506, 508. 

- _ 

QOMMMM 
Moore Diversified Products, Inc. 
1441 Sunshine Lane, Lexington, KY 40505 
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systems here on the west coast of Canada 
receives your magazine. Well done, Mary! 
Good luck to all at CT and keep up 

the excellent work. 

Glenn Shield 
Regional Technical Trainer 
Rogers Cablesystems West 

Cadweld 
Congratulations on doing such an excel-
lent job with the article "How to Cadweld 
ground connections" in the May issue of 
Communications Technology. We have 
received several calls already from inter-
ested systems. 

In the future, it may be worthwhile to do 
another article on lightning or indoor 
facilities grounding. 
Thanks again. 

Richard E. Singer 
Cadweld Product Manager 
Erico Products Inc. 

A plus for students 
• I am the technical trainer for the Paragon 

Cable system in San Antonio. As I have 
new students come through my classes, 
I have those interested fill out a request. 
Please accept these requests for the 

Communications Technology magazine. 
I enjoy your magazine and I am sure 

your new readers will also. 

John C. Lanier 
Technical Staff Trainer 
Paragon Cable of San Antonio 

A training tool 
I wish to take this opportunity to thank you 
for your assistance in helping me locate 
and obtain the series of articles from In-
staller/Technician on "Basic Electronics 
Theory." The arrival of the material was 
a pleasant surprise, only one week after 
the initial inquiry was made! 

Installer/Tech (now "Back to Basics" in 
CT—Ed.) as well as the other CT publica-
tions, have become a "must read" for our 
technical/engineering departments as 
both a training tool and a reference 
source. 

Your fine efforts reflect on CT Publica-
tions as a whole. 

Sean Stewart 
Field Engineer 
FSN Cable TV 

7-18-1990 All rights reserved. 

The Fastest Underground Drop 
Repair Splice in the World TM 

1-2-3 in less than 30 seconds 
you have repaired a damaged 
drop. 

Works for RG39, RG6, RG7 
and RG11 cable 

Guaranteed to work 
for 20 years 

• I 00% synthetic rubber. 
• Temperature stable between 

+1301: to -40°T. 

• Can withstand chemical proper-
ties foun(l in high alkaline soils 
that break down other materials. 

• \ k)isture and vapor resistant. 

• Does not harden 

Singly Packaged Drop Sealant Pad 
Order part #4421UDSP For RG58 RG6 
Order part #4422-UDSP For RG7 RG11 

For more information and a FREE 
sample call: 

Toll Free 1-800-678-4510 for your nearest 
representative for more details. 

TM 

Engineered to Make the Difference 

REPRINTS 
Knowledge Information 

Visibility Communication 
For more information call Mara Sullivan at 

CT Publications today! 

(303) 355-2101 
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Wright on Wegener. 

Gene Wright 
V.P. Engineering 
Turner 
Broadcasting 
Systems 

Timely problem solvers. 
"When we first began to feed CNN 
internationally, ive discovered that 
we were required to blackout 
portions ut our broadcast. We 
needed a solution fast. Wegener 
designed and manufactured a 
blackout control system for 
within a month. It worked 
great. And it's still on line 
today." 

Inventive. 
"We have three different cable 
networks reaching over forty 

million homes on Wegener's 
Network Control System at TBS. 
Wegener's innovations have made 
the system an industry standard." 

Dependable. 
"I don't think they could put out a had 
product — just aren't the kind of people. 
I guess that's one reason we've worked 

together for over eight years." 

Quality and performance driven. 
"I've visited Wegener's production facility. 
What most impressed me was the absence of 
production lines. Everyone works in their own 
stations at their own pace. It's all part of their 
new TQC (Total Quality Commitment) and JIT 
(Just in Time Manufacturing) policies. From what 
t could see, the policies are more than just manage-
rial lip-service. Every one in the plant seemed 
enthusiastic about them." 

"When I think of Wegener, t think of people; bright, 
dedicated, professionals; who take pride in their 
work; whose company takes pride in them. You've 
probably guessed-by now, I think Wegener 
Communications is a pretty sharp operation." 

TECHNOLOGY PARK / JOHNS CREEK 
11350 TECHNOLOGY CIRCLE 
DULUTH, GEORGIA 30136 

(404) 623-0096 TELEX 54-3634 FAX (404) 623-0698 

WEGENER 
COMMUNICATIONS 

Frank Winship (left) of Anixter 
Cable TV installs a fiber train-
ing system at the Continental 
Cablevision Regional Training 
Center in Portsmouth, N.H. The 
Laser Link system is installed in 
the training center lab, where a 
fiber system was recreated for 
training purposes. Kevin Casey, 

• Continental's director of 
engineering, and Joel Welch, 
technical training manager, 
(right) inspect the new 

  equipment. 

NEWS 1111111111111111111111 

Soft market 
leads to layoffs 
ATLANTA—In a soft economy compounded 
by anxiety over reregulation issues, 
several cable TV equipment suppliers are 
laying off workers and others are cutting 
back production. Scientific-Atlanta laid off 
25 full-time employees in its broadband 
division, 100 part-time workers and some 
43 workers in the electronics systems 
group. Elsewhere, Gilbert Engineering in 
Phoenix let 47 workers go and Comm/ 
Scope is "rotating" week-long, voluntary 
layoffs among 25 workers per shift at its 
Hickory and Catawba, N.C., plants. 
C-COR laid off about 90 employees at its 
State College and Altoona, Pa., plants. 
S-A officials tie their layoffs to a need 

to "reduce production costs." Greg Couch 
at Comm/Scope, which added 250 
workers last fall, said "trepidation" over 
reregulation, as well as credit-market 
crunches, are impacting cable system 
operators' building plans. "We just have 
to pull back our production capacity for 
now," Couch said. 

At Magnavox's cable division in upstate 
New York, several production lines work-
ing on the company's Series V equipment 
may soon go to four-day, eight-hour/day 
work weeks, even though company offi-
cials say 1990 will be a record sales year. 
Magnavox's Vice President Michael 
Sen ken said, "All this talk about rereg and 
HLT (highly leveraged transactions) re-
strictions is affecting the domestic 
market." He said it's too early to tell if 
Magnavox may have to layoff anyone. No 
cutbacks have been announced at Pyra-
mid Industries in Phoenix, but its Vice 
President Steve Youtsey says, "If the (cur-
rent market) trend continues, we'll have 
to re-evaluate our position." 

CableLabs announces 
battery, ATV research 
BOULDER, Cola—Cable Television Lab-
oratories, United Artists Cablesystems 
and Shelley-Ragon are jointly conducting 
tests of the lifespan of batteries used by 
cable systems as standby power supplies. 
The 10-week testing will try to determine 
the life expectancy of batteries tested, the 
degradation each battery suffers, if con-
ditioning affects battery life, and the data 
needed to be able to compare different 
batteries. The final product of this experi-
ment will be information depicting battery 
life, weight loss and thermal runaway, and 
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the relative effect of conditioning. 

In another announcement, CableLabs 
and the Public Broadcasting Service 
reached an initial agreement to conduct 
joint field demonstrations of advanced 
television (ATV) systems in several U.S. 
cities. Data from this project will support 
the deliberative process underway by the 
Federal Communications Commission's 
Advisory Committee on Advanced Tele-
vision Service. CableLabs committed to 
spending more than $4.1 million on this 
committee's testing process, including 
$2.5 million it agreed to spend with the Ad-
vanced Television Test Center in Alexan-
dria, Pa. 
The joint CableLabs-PBS demonstra-

tion's purpose is to show, in a real life set-
ting, the end-to-end systems needed to 
distribute ATV signals as well as to 
demonstrate to the U.S. public what it will 
receive in ATV. CableLabs and PBS also 
are testing over-the-air correction 
methods for eliminating reflections and 
other artifacts from the broadcast signal, 
thereby continuing the high quality 
characteristics of PBS transmissions. 

Finally, CableLabs is issuing a request 
for proposals (RFP) that will help cable 
operators improve the level of satisfaction 
that subscribers have with cable system 
and service, while at the same time im-
proving that system's financial perfor-
mance. This is part of CableLabs' Op-
timized Systems Operation (OSO) project 
and is sponsored by the CableLabs Tech-
nical Advisory Committee's Operations 
Subcommittee. This project will define 
and prioritize the opportunities cable 
systems have for improving customer 
satisfaction, identifying and choosing 
cost-effective innovations that address 
these opportunities, and then distributing 
the results to CableLabs members. 

TCII Columbia 
order S-A equipment 
DENVER and ATLANTA—In Denver, Tele-
Communications Inc. and Scientific-
Atlanta jointly announced that MI will use 
S-A's addressable interdiction technology 
in its single dwelling unit configuration in 
several of TCI's cable systems. Inter-
diction allows cable operators to ad-
dressably control the delivery of program-
ming to the subscriber without the need 
for additional electronics in the sub-
scriber's home. The two companies will 
finalize the details over the next several 
months on where the technology will be 

used initially. 
In Atlanta, S-A received a major order 

for distribution equipment from Columbia 
International for its Woodbridge, Va., 
system. The 550 MHz type "FT" feedfor-
ward trunk amplifier distribution equip-
ment will be used to rebuild and upgrade 
a 750-mile system in eastern Prince 
William County, Va. Installation is ex-
pected to be accomplished over a five-
year period, with approximately 65 per-
cent of the plant located underground. 

The Woodbridge system plans to upgrade 
further by integrating fiber equipment 
eventually. 

C-COR unveils 
facility plans 
STATE COLLEGE, Pa.—C-COR an-
nounced it will construct a new manufac-
turing plant adjacent to the existing build-
ing here. The facility will house the manu-
facturing functions, engineering support 

BTSC Encoder Update 
BTSC Encoder performance and reliability. 
"A few years ago, we selected Wegener's RISC encoder over eight other manufac-
turers' encoders because we believed they offered the best performance. We've 
now had over160of Wegener's RISC encoders on-line for the past three years, and 
I can't recall us having much trouble with any of them. We had no idea that en-
coders could be as reliable as Wegener's have been." 

Dependable support. 
"We also had no idea that Wegener's support service would be so dependable. 
Years after installation, they still meet our support needs. That kind of support is 
invaluable when trainine, new headend technicians who are still learning proper 
headend procedures.' 

Audio AGC performance. 
"Recently, we installed a number of audio ACC boards 

on channels that are switched between multiple 
mit sources and/or carry local commercial 
: insertions. They've performed excep-. 

- tionally well. And they've reduced 
customer complaints about varying 
audio levels to virtually zero.' 

"Over the years, I'd say Wegener 
has been building more than 

fine products; they've been 
building a reputation." 

Al Kuolas 
Regional VP Engineering 
Continental Cablevision • 

the nation's third largest 
MSO. 
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Don't play games with CLI compliance. 
Rely on Trilithic for all your leakage needs. 
System leaks can hide anywhere from the 
headend to the house. But with Trilithic's 
complete line of CLI compliance 
equipment, you'll have no trouble seeking 
them out. 
The Searcher Plus provides vehicle mounted 
and handheld calibrated leakage 
measurements. The Searcher midband 
channel receiver and the FDM Series of 
dedicated carrier receivers offer affordable 

leakage monitoring. The TFC-450 and 
TFC-600 frequency counters insure that your 
carriers are on frequency. And our 
Cumulative Leakage Index Computing 
Software (C.LI.C.S.) backs it all up. 
Seek out system leaks with the most 
comprehensive line of CLI compliance 
products from Trilithic. Call your nearest 
Trilithic representative today for more 
information. 

See us at the Great Lakes Show, Booths 225, 226. TRILITHIC 
See us at the Atlantic City Show, Booth 357. 

See us at the Eastern Show, Booths 1011, 1013. 

9202 East 33rd Street, Indianapolis, IN 46236 
800/344-2412 Toll Free 317/895-3613 (FAX) 

317/895-3600 244-334 (TUX) (RCA) 

CONTACT YOUR TRIUTHIC REPRESENTATIVE 
Winfield Scott & Assoc. 

P. 0. Box 1149 
Grapevine, TX 76051 

817/488-0029 

*NC Supply Co., Inc. 
1746 E. Chocolate Ave. 

Hershey, PA 17033 
717/533-4982 

Com-Tek 
1710 W. 9th St. 

Sedalia, MO 63501 
816/826-3011 

Reader Service Number /6. 

FAX RESPONSE 1-800-876-2299 
ID Code 032 

Horizon Cable Supply Cable Products, Inc. 
1021-A Calle Recodo 288 King Arthur Dr. 

San Clemente, CA 92672 Lawrenceville, GA 30245 
714/361-2011 404/962-6133 

Intek, Inc. D. F. Countryman Co. 
P. O. Box 487 540 N. Fairview 

Daleville, IN 47334 St. Paul, MN 55104 
317/759-8122 612/645-9153 



Help SCTE plan the program for Cable-Tec Expo 1991! 
Which ten of the following topics interest you most? 

D Addressable Terminal Technology 
LI Amplifier Basics, Power Supply Options, Spacing 
• Amplifier Technology (Feed Forward, Push-Pull, Power Doubling) 
D Antenna Theory, Co-Channel, Path Problems 
EJ BCT/E Certification Review Courses 
• BTSC Stereo and Audio Over Cable 
• Baseband Video and Audio Signals 
• Cable System Design (CAD) 
• Coaxial Cable Theory and Basics, Impedence, VOP 
D Construction Techniques - Aerial and Underground 
• Developing Marketing Skills in System Installers and Technicians 
El Digital Services Via Cable 
• Distortions of CATV Pictures and Methods for Correction 
• FCC Update, Technical Deregulation 
ID Fiber Optics - State of the Art Today 
U Grounding and Bonding (NEC) 
121 Headend Maintenance 
ID High Definition Television (HDTV) 
ID Improving Installation and Service Skills 
D Interfacing Cable with Consumer Equipment 
• LANs (Design and Operation) 
D Local Origination - Studio Design, Commercial Insertion Equipment 
• Long Haul Transmission Options: AM/FM Microwave Supertrunk, Fiber 
D Management Skills for Technical Personnel 
• OSHA Rules and Regulations 
• Pay-Per-View Hardware 
• Pay TV Security Options, Available Hardware 
ID Proof of Performance Testing 
D Satellite Signal Scrambling Basics 
D Satellite Technology, Reception, Processing 
[21 Signal Leakage - Radiation Control 
D Standby Power, Theory, Batteries, High Efficiency 
• System Sweeping and Maintenance 
D Test Equipment. Testing Techniques with Demonstrations 
D Other (specify):   

SCTE 

Optics 
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Reader Service Number 79. 

The Industry's 
Technical Training 
Partner Since 1968  

For 22 years the National Cable 
Television Institute has taken the pain 
out of technical training for thousands 
of cable companies. NCTI offers a 
complete career path for cable televi-
sion technical employees at all system 
levels, as well as special interest cours-
es for specific training needs. 

Results-oriented technical training 

• Cost-effective 
• Easy to administer 
• Technically excellent 
• Consistent, planned curriculum 
• Self-paced learning 
• Written for cable employees by 
cable veterans 
• Doesn't take employees out of the 

field or require expensive trips to 
training facilities 

NCTI has a course for every level 
and interest  

Career Path Courses: 
Installer • Installer Technician • 
Service Technician • System 
Technician • Advanced Technician 

Special Interest Courses: 
CATV Fiber Optics • CATV System 
Overview • Broadband RF 
Technician • CATV Technology for 
Non-Technical Employees • CATV 
Technology for Industry Suppliers • 
Television Production 

Please rush me: 
J A complete Training Kit with informa-

tion on all NCTI courses. 
7_1 More information on the following 

NCTI course:  

Name  

Title  

Company  

MSO affiliation  

Address  

City  State Zip  

Daytime phone  

Mail this form to: CT 9/90 

National Cable Television Institute 
P.O. Box 27277, Denver, CO 80227 

(303) 761-8554 

services and field service personnel. It 
will total 46,000 square feet. Plans 
will be submitted to the State College 
Township for approval and construction is 
expected to begin in fall 1990 with com-
pletion planned for spring 1991. The com-
pany plans to pave the unfinished portion 
of Decibel Road up to Carolean Drive as 
well as the unfinished portion of Carolean 
Drive. Cost for the entire project is ex-
pected to be $2.75 million. 

In a joint announcement, C-COR and 
COMLUX said they will provide New-
Channels with a 42-channel digital fiber-
optic system. This is part of New-
Channels' overall upgrade to a 60-plus 
channel capable system to cover 37 miles. 
According to the companies, this contract 
will make NewChannels the first tradi-
tional cable system to install digital fiber 
trunking for CATV applications. The sys-
tem will use the C-COR/COMLUX 3583 
and 3584 optical transmitters and 3803 
and 3804 encoders and decoders. 

Comcast enters 
U.K. cable venture 
PHILADELPHIA—Comcast announced it 
entered into agreements with the U.K.-
based Birmingham Cable Co. Under the 
agreement, Comcast will participate in the 
construction and development of a cable 
TV and telephone systems in Birming-
ham, England. The company has entered 
into similar agreements with US West, an 
existing shareholder of Birmingham 
Cable. 
Comcast will be an equity investor in 

Birmingham Cable and will provide cable 
management and consulting services. 
Birmingham Cable covers about 460,000 
homes and 40,000 businesses. 

CCTA urges FCC 
to audit Pacific Bell 
OAKLAND, Calif.—The California Cable 
Television Association (CCTA) filed "Com-
ments and Request for Audit" with the 
Federal Communications Commission to 
review Pacific Bell's books to determine 
if cross-subsidy has taken place in the 
operation of its broadband distribution 
facilities in Palo Alto, Calif. 
When Pacific Bell constructed the Palo 

Alto facility, the FCC's chief of the com-
mon carrier bureau stated, "We will re-
quire Pacific to maintain separate books 
of account for its broadband channel ser-
vice to assure that any cross-subsidy will 
be apparent." 
The telco has recently requested a 

waiver to be allowed to discontinue leased 

channel service over its broadband 
facilities in the city in order to sell its 
facilities to its channel lease customer, the 
Cable Community Cooperative of Palo 
Alto Inc. The CCTA argues that the time 
is right to take a closer look at the experi-
ment. Alan Gardner, vice president of 
CCTA said, "Not only does the commis-
sion have a perfect opportunity to deter-
mine if cross-subsidy from telephone rate-
payers for this channel lease delivery 
system took place, but this case could also 
assist the FCC in looking at the issues of 
telco involvement in cable generally. 
We're urging the commission to seize this 
important opportunity." 

Interactive TV 
tested by ACTV Corp. 
SPRINGFIELD, Mass.—ACTV Domestic 
Corp. began a market evaluation in April 
of its interactive TV system in 300 homes 
served by Continental Cablevision here. 
During the evaluation, ACTV provided 100 
hours of interactive programming to the 
randomly selected homes each week for 
four weeks. 

This new technology allows viewers to 
become involved in the TV program and 
actually lets the user vary the content of 
the program itself. Using a small device 
similar to a standard TV remote control 
and a cable converter incorporating 
patented technology, a viewer can 
respond to questions from the TV set, 
make choices (such as the difficulty of an 
exercise show), play games (such as on-
screen blackjack) or choose a camera 
angle during such events as concerts or 
sporting events. 

Malarkey-Taylor conducted research on 
audience reaction to the ACTV interactive 
programming during the Springfield 
evaluation period. 

• Superior Electronics Group is pro-
viding on-site demonstrations of its 
Cheetah system at the Eastern Show in 
Washington, D.C. It will be available for 
general release at the beginning of next 
month. The system, with the HE-4650F 
(headend) and PC-4650D (line) monitors 
driven by analytically oriented software, 
provides the user insights into the opera-
tional integrity of the cable plant. 
• Lightning Master was awarded a 

patent for its full line of PP Series static 
dissipators and UL-listed static dissipating 
air terminals. Once installed, the LMC 
dissipators are said to have the capability 
to minimize static ground charge accumu-
lation, reducing and controlling static 
build-up during electrical storms. 
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UTILITY PRODUCTS 

After September 1, 1990, 
the way you think about 
pedestals will never be 

the same. 

RELIANCEIIIII_LANnrrn 
COMM/TEC I IIIMMIUMU® 

CABLE TV 
See us at the Great Lakes Show, Booth 423. 

On September 1, 1990, 
Utility Products, the leading 
manufacturer of closures for 
the CATV industry, is intro-
ducing a new line of prod-
ucts that will revolutionize 
the way you think about 
pedestals. 

Our new Access 360° 
Pedestals will outperform 
all other pedestals currently 
on the market. 

PLASTIC OR METAL 

360° ACCESS 

GREATER STABILITY 

GREATER VOLUME 

Find out how Access 
360° Pedestals can enhance 
your system. Call Reliance 
Comm/Tec's Utility Products 
group at 708-455-8010 or 
call or write Anixter today 
for more information. 

See us at the Atlantic City Show, Booth 147. Reader Service Number 17. 

WEST-ANAHEIM: (714) 779-0500, (800) 854-0443; DENVER: (303) 740-8949, (800) 841-1531; SEATTLE: (206) 251-6760, (800) 426-7665: MIDWEST-CHICAGO: (708) 350-7788, (800) 544-5368; DALLAS: 
(214) 446-CATV, (800) 231-5006; IRON MOUNTAIN, MI: (906) 774-4111, (800) 624-8358; SKOKIE, IL HDOTRS: (708) 677-2600: EAST-ATLANTA: (404) 840-7901, (800) 242-1181; LONG ISLAND, NY: 
(516) 293-7788, (800) 645-9510; NEW JERSEY: (201) 328-0980, (800) 631-9603; ORLANDO: (407) 240-1888, (800) 477-8396: CANADA-CALGARY: (403) 250-9646; MONTREAL: (514) 636-3636, 
TORONTO: (416) 625-5110; VANCOUVER: (604) 321-5885. 

In an emergency, weekends and holidays or after 5 P.M. cat toll free 1 (800) 323-8166. 
CORPORATE OFFICES, ANIXTER CABLE TV, 4711 Golf Road, Skokie, IL 60076, (708) 677-2600 C1990 Anixter Cable—TV 



Distribution system evolution 
This article addresses the likely evolution 
of the CATV distribution system over the 
next 10 years. Further developments in RF 
technology as well as the integration of 
fiber-optic technology into the distribution 
plant is discussed. The emergence of inter-
national CATV markets and the influence 
of these markets on the architecture evolu-
tion also is included. 

By Geoffrey S. Roman 
Vice President of Marketing 
Jerrold Distribution Systems Division 

The average CATV distribution system 
in the United States today was designed 

to carry 35 to 40 channels and deliver a 
carrier-to-noise ratio of 40 to 45 dB at the 
subscriber's TV set. The key word is "de-
signed," since the typical system has 
been expanded after the original design 
was completed yielding performance at 
the "worst case" subscriber location that 
may be as much as 10 dB worse than the 
original design goals. Similarly, the typical 
system design goal is for —49 to —52 dB 
composite triple beat (CTB) with worst 
case performance being significantly 
below the design goal. 
Today's systems consist of trunk cas-

cades of 20 to 30 amplifiers or more fol-

Fiaure 1: Fiber-optic supertrunk architecture 

Figure 2: Generic fiber-optic amplifier 
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lowed by a bridging amplifier and two to 
three line extenders, each of which con-
tributes to a degradation of system per-
formance. While each of these amplifiers 
is typically quite reliable—with a mean 
time before failure (MTBF) of 35 to 40 
years—the cascade may have a combined 
MTBF of approximately a few years or less. 
Add to this the fact that each of these re-
quires power and this power must be in-
serted at several points along the cascade, 
and it's easy to see that today's architec-
ture helps fuel customer dissatisfaction. 
The CATV system of the not too distant 

future will deliver 80-120 channels or more 
as well as some form of high definition TV 
(HDTV). In fact, technological advances 
now in development can very shortly re-
move bandwidth constraints entirely from 
the planning equation. Channel carriage 
would then be determined solely by the 
availability of programming and the con-
sumer demand for that programming. 
Coupled with additional channels, the 
system will be called upon to deliver im-
proved noise and distortion performance. 
Likely design targets are 48 to 51 dB for 
carrier-to-noise ratio (C/N) and —55 to —57 
dB for CTB. In addition, the demand for im-
proved reliability must be addressed 
through shortening the cascade of equip-
ment required to reach the subscriber. 
Both fiber optics and enhanced RF equip-
ment performance play critical roles in 
achieving these goals. 

Fiber optics 
Fiber optics is a major key to effect an 

evolutionary upgrade of existing broad-
band plant. It eases the task of bandwidth 
expansion to provide additional channels 
of video programming and other commu-
nications services. Optical communica-
tions also provides improved picture qual-
ity and service reliability. It further allows 
the investment associated with system im-
provements to be made incrementally as 
it makes sense from an economic stand-
point. 

Fiber optics has developed into a 
medium for CATV distribution in an evolu-
tionary manner over the last five years. 
Supertrunking, although some installa-
tions occurred as early as the late 1970s, 
has become a routine "component" of sys-
tem architecture since 1985. Fiber-optic 
trunking (backbone architecture) was de-
veloped in 1987 and now is becoming a 
common tool to reduce the length of trunk 
amplifier cascades. This evolution to 
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"It is likely that RF 
distribution into the 
home will remain a 
preferred...technology 
for another 20 years 
or more." 

shorter cascades is expected to continue. 
Projected technological developments 
during the next 10 years are expected to 
make a fiber-to-the-tap architecture 
economically viable, at least in some 
applications. 
The supertrunk architecture shown in 

Figure 1 has been driven by a number of 
factors such as regional consolidation of 
MSOs and the desire to simplify the remote 
or slave headends. Fiber-optic supertrunks 
also have been used to eliminate and/or 
provide backup to AML microwave particu-
larly in those areas subject to rain fade con-
ditions. Supertrunks typically accomplish 
the signal transportation with minimum 
degradation. Such links are often said to 
meet RS-250B short-haul or medium-haul 
specifications. 

Frequency modulation is the norm today 
for most supertrunk applications. Links of 
25 to 40 miles are achievable with signal-
to-noise performance of 60 dB or better. 
Transmission is usually accomplished with 
16 channels per fiber and each channel 
occupying a 40 MHz bandwidth. Terminal 
equipment costs $4,000 to $6,000 per chan-
nel. FM technology is the technology of 
satellite video communication and is thus 
at a mature state of the art. Major cost re-
ductions are not likely without sacrificing 
performance. 

Digital modulation is rapidly becoming 
cost-competitive with FM. Nine-bit digital 
systems offer performance equal to the 
best FM systems, but without analog FM's 
requirement for alignment and adjustment. 
Further, digital systems offer the ability to 
span unlimited distances with repeaters. 
Digital modulation requires data rates in 
excess of 100 Mb/s (uncompressed) yield-
ing typically less than 16 channels per fiber. 
Technology is advancing rapidly and there 
is significant opportunity for cost reduction. 
The new distributed feedback (DFB) 

lasers developed for trunk applications 
also have implications for AM super-
trunking. Such links can span from 15 to 
25 miles while achieving carrier-to-noise 
ratios ranging from 54 to 59 dB. Although 

Figure 3: CTB vs. channel loading (relative to 60 channels) 

this is lower than FM or digital perfor-
mance, it is competitive with RF-based 
transmission and AML performance with 
a cost of $2,000-$2,500 per channel, and 
using 10 channels per fiber, this is sig-
nificantly lower than FM or digital ap-
proaches. Distortion performance includes 
immeasurable composite second order 
(OSO) and —70 dB dB. Laser technology 
is advancing and should yield cost reduc-
tions in the mid-term horizon. 

Reducing amplifier cascades 
The second step in the fiber-optics evo-

lution is the use of the technology to reduce 
the cascade of amplifiers serving a cus-
tomer. This improves both picture quality 
and subscriber reliability. However, the 
total number of RF devices in the system 
remains unchanged. Backboning, as this 
approach is called, also simplifies band-
width expansion since the technology (per-
formance) requirements of individual 
amplifiers is reduced along with the length 
of the cascade. This complements pro-
grams to upgrade the RF distribution com-
ponents to accommodate frequencies as 
high as 1 GHz since the performance 
achievable in the near term is not accept-
able for full channel loading in long 
cascades. 

Although several analyses have been 
performed that propose taking system 
architecture to cascades of four to six trunk 
amplifiers, such architectures have not yet 
been deployed on a widespread basis. The 
deployment has been limited by the cost 
and availability of lasers and the asso-
ciated receiver components. The back-
bone concept has been used on a more 

limited scffie by a number of sysiems. 
These systems have used the technique 
to address specific system problems such 
as extremely long cascades or extension 
of plant beyond original design areas. 
Backbone systems typically employ 

amplitude modulation because its com-
patibility with existing plant simplifies and 
reduces the physical size and complexity 
of the node. Electronic equipment typically 
costs under $500 per channel per link. The 
laser technology has improved significant-
ly in the last 18 months as shown in Table 
1 and laser costs for the highest quality 
available have remained constant and 
even declined in some cases. The com-
bination of these factors has made optical 
splitting feasible. Optical splitting allows a 
single optical transmitter unit to serve more 
than one link lowering the electronics cost 
per link. Table 2 shows an example using 
a $30,000 transmitter cost and a $10,000 
receive node. Link savings with splitting 
are even more significant as the ratio of 
transmitter to receiver cost increases. In-
creased transmitter power yields greater 
splitting capability, that is to say that more 
splitters can be handled by a single 
transmitter. 

Optical amplifiers will make it feasible to 
extend the backbone concept further by 
increasing the number of nodes that can 
be served by a single transmitter_ The use 
of optical amplifiers makes architectures 
such as fiber-to-the-feeder and optical tree-
and-branch possible. The optical ampli-
fiers and passives also can be clustered 
allowing for a cellularized distribution 

(Continued on page 46) 
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CATV for the '905: Fiber 
and a vision for the future 
The following is adapted from a speech 
given at Cable-Tec Expo '90 in Nashville, 
Tenn. 

By Jim Chiddix 
Senior Vice President of Engineering and Technology 
American Television and Communications 

In thinking about the upcoming decade, 
cable TV can compare where our industry 
is today to where the railroads were at the 
turn of the century. At that time the rail-
roads were in their golden age, putting 
rails across the nation. I think the people 
in our industry are very much like those 
people who spent the 1890s and the first 
decade or two of this century building rail-
roads, surveying lines through the moun-
tains and engineering that network. We 
have a different kind of network but we are 
evolving very rapidly in the same way the 

railroads did. I will leave it to you to figure 
out who the robber barons are today. 
We need to know whether we are "in 

the 1890s" and have all that growth ahead 
of us, or whether we are "in the 1950s" 
with business becoming grim in another 
decade or so. I think a lot of that is up to us 
—much of it has to do with the decisions 
we make today. But it is very important that 
the decisions we make each month and 
each year are all aimed toward something 
that is much longer term. 

Today's decisions 
We all have to make some of those deci-

sions. We've got to renegotiate our fran-
chises. We agree to add more channels, 
more services, more public access, etc. 
The way in which we undertake these up-
grades is very important. We can patch 

Figure 1: Signal-to-noise ratio contribution 
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things together and get some higher gain 
modules and add a few more channels to 
our systems. That's OK, but when we start 
making major investments, if we box our-
selves in and build brand new, all-coaxial 
systems, I think we are really missing the 
boat. I don't think that fits into where we 
are going to be in five or 10 years. 

Let's take a look at the way we have 
structured our systems and what that 
means. The basic elements of our system 
are the headend, the supertrunks and 
microwave links, the trunking network that 
feeds out into individual neighborhoods, 
the feeder (which is the last mile to the 
home) and then the drop and home wiring. 
Looking at our investment, we've got per-
haps $17 per subscriber in the headend, 
maybe $4 in supertrunks and microwave 
links, $50 in trunks, $194 in feeder and $70 
in drop and house wiring for a total histor-
ical investment of about $335 per sub. 
Now let's explore the performance of 

those network elements in terms of signal-
to-noise ratios. (The basis for this is work 
done by Tom Elliot of CableLabs and is 
shown in Figure 1.) The headend gives us 
maybe 48 or 49 dB. That number is limited 
by the carrier-to-noise ratios developed by 
our satellite receiving dishes and by the 
other equipment in the headend. The 
supertrunks are very high quality in terms 
of video performance, but the trunks 
aren't so good. All those amplifiers in 
cascade add a lot of noise, yielding about 
47 dB (and we have all seen worse). 
Feeder is pretty good, in terms of noise 
at least: it is well into the 50s. In the home, 
we have a converter that may be 45 dB or 
less. Add all of these together, and we are 
at about a 41 dB video signal-to-noise ratio 
in the transmission path from the pro-
grammer's studio to the subscriber's dis-
play. And that's not great. 
There are two obvious targets for im-

provement here. One is the headend, 
which contributes a lot of noise to our 
systems but can be improved in a variety 
of ways. We could change satellite modu-
lation technology or switch to terrestrial 
fiber program distribution. We could get 
that number well up into the 50s with 
larger dishes and lower noise LNAs. 
That's worth some thought but that's a 
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Broadband AM lightwave 
transmission systems 
The CATV system engineer must constant-
ly evaluate the impact of new or improved 
technology. Information in the form of 
device and systems specifications, costs, 
life-cycle costs and environmental con-
straints flows into the marketplace con-
stantly. The rapid evolution of AM lightwave 
technology over the past 18 months has 
added to this burden the introduction of 
new terminology, new applications archi-
tectures and capabilities that in many 
cases did not exist with prior technologies. 
The focus of this article is to review the well-
defined design parameters of a generic 
AM link, highlighting key device and 
system parameters that CATV engineers 
often see in specifications or data sheets. 
It will discuss practical trade-offs in using 
those specifications with regard to their 
relationship to the fundamental physical 
properties of the devices and look at what 
has been achieved in the past year 

By Carl J. McGrath 
Supervisor-CATV Lightwaves, AT&T Bell Laboratories 

Two equations useful in an AM link per-
formance discussion are 1) carrier-to-
noise ratio (C/N) and 2) linearity (input to 

output as a polynomial expansion): 

C/N = 10log m12 Precv X î (1) 

Where: 
mi = 
11 = 
Precv = 

iFE 

is = 

¡HIN = 

2 

i2FE i2s i2RIN 

index of modulation, channel i 
receiver efficiency 
CW power incident on 
receiver 
input noise current of front 
end 
shot noise 
total relative intensity noise 
(RIN) 

Eout = a,E 5 + a2E2,,, + a3E3,, (2) 

Where the input to the system is a sum of 
sinusoids (carriers): 

E15(t) = Ec,„ 1 + iiimicos(c) it + Opp 
i = 1 

Where: 
(D, = carrier frequency, channel i 

(3) 

= phase variation of carrier fre-
quency, channel i 

Index of modulation 
Index of modulation (m) represents the 

only obvious coupling between Equations 
1 and 2. The absolute levels of inter-
modulation distortion remain to be deter-
mined for each device uniquely, by appro-
priate composite second order (CSO) and 
composite triple beat (CTB) measure-
ments. The "normal" interdependence 
between intermodulation distortions and 
index exists for lasers in their normal 
region of operation, that is a 1 dB increase 
in m results in a 1 dB decrease in CSO and 
2 dB in CTB. 

In general, the optimum level for each 
laser device must be determined by eval-
uation. Devices typically operate with m 
set near the value at which the amplitude 
of the composite modulation signal ex-
ceeds full power-10 dB with 0.1 percent 
probability. For 42 random phase carriers, 
this value of m = 4.4 percent. Salehl has 
derived a theoretical maximum value for 
m that represents the fundamental limit 
for modulation index. His results, based 
on seeing a laser as an ideally linear 
device above the threshold current, gen-
erally predict results that are 2 to 3 dB 
better than values generally achieved by 
actual tests, implying that linearity im-
provements, permitting higher modula-
tion index, offer moderate additional 
potential for carrier-to-noise improvement. 

Receiver efficiency 
and received power 

Receiver efficiency (n) is a measure of 
a packaged device's accuracy in conver-
ting light incident on the pigtail (or connec-
tor) into current flow. Values of 1.0 mA/mW 
with high performance packaged devices 
are typically achievable. Variations in this 
parameter affect the overall loss budget 
since poor efficiency results in less than 

(Continued on page 58) 
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ENTER THE ERA OF CATV 
OPTICAL TRANSMISSION AT 
YOUR OWN PACE, in your own 
way. Opt'Flex AM 1000 is the only 
RF optical trunking system that 
can be used for standard coaxial 
trunking or for optical trunking. 
That means you can upgrade your 
current system to a full-featured 
second generation system now, 
then convert to fiber optic capabil-
ity when the time is right for you. 
Upgrading to optical transmission 
is as simple as installing optical 

fiber and adding plug-in optical 
receiver modules. 
START SMALL, GROW 
STEADILY. You can start with one 
optical receiver (42 channel 
capacity) and add up to three more 
as you need them. Status monitor-
ing, extended bandwidth capability, 
and trunk amplifier choices also 
stretch your system's configuration 
possibilities. 
COUNT ON STATE-OF-THE-
ART FEATURES, no matter which 
system you choose. No other 

system on the market features dual 
output trunk ports and multi-func-
tional local or remote status moni-
toring. Plus, with a redundant 
signal path configuration, OptiFlex 
AM 1000 can maintain the coaxial 
path as a backup to the primary 
optical signal. 

To learn more about the flexibil-
ity of OptiFlex AM 1000, contact 
Augat Communications Group, 
P.O. Box 1110, Seattle, WA 
98111. Call (206) 932-8428 or toll 
free 1-800-336-3526. 

AVOID GROWING PAINS 
WITH OPTIFLEX AM 1000 

MAT 
AUGAT COMMUNICATIONS GROUP 
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Surviving with fiber optics 
By James E. Hayes 
President, Fotec Inc. 

And Al Bierman 
Product Manager, Optical Networks International 

Most of the articles you've read on fiber 
optics relate to network planning, system 
architecture, component choices, installa-
tion procedures and the like. But what 
happens after installation, when the in-
stallers have gone home and the elec-
tronics are in and running, and you're left 
all alone with this new system? 

What goes wrong? 
Not much is likely to go wrong, thank-

fully. One of the biggest selling points for 
fiber optics has been its amazing reliability. 
The cable is rarely a problem, except for 
"backhoe fade," the term used for cuts 
during construction around the fiber-optic 
cables. We have heard of a few systems 
that have failed during very hot or cold 
weather, when thermal stresses have 
caused splice failures or higher loss, but 
this is extremely rare. 
The fiber-optic laser transmitter is the 

most highly stressed component in the 
whole system. It is driven by a fairly large 
electrical current and has to use a thermo-
electric cooler to keep the laser tempera-
ture steady within reasonable limits. In 
addition, these lasers are like light bulbs, 

and burn out after time. But the time frame 
is 100,000 to 1,000,000 hours, so it's a very 
long time. Besides, the transmitter is usual-
ly in a very benign building environment. 
The receiver, on the other hand, may be 

up on a pole or in a pedestal near the end 
user, subject to the full impact of the envi-
ronment. However, photodetectors and re-

001•0 m 

The fiber-optic power meter is the most 
basic instrument. The laser source is 
used only for loss testing. 

Figure 1: Signal-to-noise performance of a fiber-optic 
CATV system 
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"The secret to good 
performance is 
exactly the same 
as with a purely 
electrical system: 
maintaining an 
adequate signal-to-
noise ratio." 

ceivers are very reliable and are often the 
most trouble-free component of the fiber-
optic link. 
The secret to good performance is ex-

actly the same as with a purely electrical 
system: maintaining an adequate signal-
to-noise ratio (S/N). As shown in Figure 1, 
S/N is a function of optical power level, 
exactly analogous to copper-based sys-
tems. Thus a system must have adequate 
received power to function properly. 
The receiver power is determined by 

the output optical power of the transmitter, 
diminished by the attenuation of the fiber-
optic cable plant used for transmission. 
Thus optical power is the most important 
test parameter in a fiber-optic system, and 
the most important test instruction is 
simply a fiber-optic power meter. 
Another problem associated with trans-

mission problems in analog fiber-optic 
links with laser transmitters is optical 
return loss (ORL). This is a back reflec-
tion that occurs at splices and connectors 
caused by an "optical impedance mis-
match." Technically it is called "index of 
refraction" but it is the same as an imped-
ance mismatch in the copper world. This 
back reflection can cause lasers to have 
non-linear outputs and is especially dev-
astating to analog systems. ORL can be 
measured with a laser test source, power 
meter and special coupler, or it can be 
measured with an optical time domain re-
flectometer (OTDR). The OTDR method 
is becoming the preferred method, since 
it shows the magnitude of the ORL and 
the location of the offending components. 

In a typical system shown in Figure 2, 
the power at the transmitter output con-

(Continued on page 62) 
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Cable Read 
If you're ready to integrate fiber optic cable into 
your cable TV system, Siecor is ready for you. 
Because we have exactly the products you need 
from cable and hardware to equipment for splic-
ing and testing. And we offer the precise choices 
you need, too. For instance, our cable comes in a 
variety of sheath and core designs to handle aerial, 
duct and underground applications the best way 
possible. Furthermore its loose tube design makes 
installation and maintenance easy And when it 
comes to splicing, we offer fusion and mechanical 
options to suit your specific needs. 

What's more, we don't just provide the 
best-suited products for the job. We're ready to 

help with unsurpassed seivice and support. 
From our engineering consultation to our instal-
lation expertise, we can show you the easiest, 
most efficient ways to use fiber optic cable every 
step of the way. 

It's this kind of support, together with our 
many product innovations, that's made us the 
leader in fiber optics. And ies what makes us so 
well equipped to serve the cable TV industry 

So call us at 704/327-5819. Or write Siecor 
Corporation, 489 Siecor Park, Hickory North 
Carolina 28603-0489. You'll see that no one's 
more tuned in to what SIECOR 
you need than Siecor. 
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Let the Wavetek 1882A sweep you in 

ONE of the most 
difficult aspects of 
making capital pur-
chases for the cable 
industry is finding 
equipment that has 
an immediate as well 
as long-term pay-
back. The Wavetek 
1882A Sweep 
Analyzer offers the 
remarkable versatil-
ity and capacity to let 
you provide better 
subscriber service 
now and in the 
future — even if the 
conventional system 
technology changes. 

1000 MHz to grow on. A clear path home. 
Today's complex systems 
contain many long amplifier 
cascades which can create 
signature build-up that dis-
torts reception. In the eyes of 
your subscribers, that's not 
what they're paying for. 

Storing and comparing 
successive amplifer response 
in the 1882A memory will 
allow you to detect the small 
changes that add up to major 
problems. Today, signature 
build-up can be a thing of 
the past. 

No interference. 
Why tolerate extraneous sig-
nals that simply load your 
system or interfere with rev-
enue generating signals? 
That's precisely why you 
sweep, to make sure that 
your system properly passes 
each active channeL 
The Wavetek 1882A uti-

lizes the multitude of signals 
already on your system to 
test the frequency response. 
So you're not adding extra 
carriers that can interfere 
with picture quality, set top 
converter operation. or 
VCR usage. 

The growth of cable very likely means increased frequency 
response requirements— 600, 800 even 1000 MHz. Why buy 
a sweep system that can't accommodate these increased 
frequency ranges? 

See the light. 
Fiber optic cable is already 
being used to shorten ampli-
fier cascade lengths. 
The 1882A lets you sweep 

the amplifier cascades from 
the fiber node by simply stor-
ing your reference at the fiber 
node and sweeping the rest 
of the system as you nor-
mally would, without an 
elaborate field transmitter. 
You could also test 

parameters most affected by 
laser nonlinearity— cross-
mod, and second and third 
order distortion. 

Elegant but easy. 
The Wavetek 1882A does so 
much, but so easily. Most 
modes of operation are 
entered by pressing one, two 
or three keys. If you make a 
mistake, it lets you back up, 
asks you a question, or lists 
your options. 

It takes only a few minutes 
to store your HEADEND, 



to the future. I Without interference. 
FIRST AMP, or FIBER NODE 
reference — a fraction of the 
time other instruments 
require. 
Then simply connect to 

your test point, press "3", 
"1", FUNCTION, and you are 
sweeping. 

Because the 1882A is so 
easy to learn and use, your 
sweep techs will be more 
efficient and effective. 

Fill in the blanks. 
Before the Headend is turned 
on or when your frequency 
spectrum is not fully utilized, 
you still want to sweep your 
system. A special "blanking 
filter" available for Wavetek 
sweep generators will allow 
you to sweep unused spec-
trum and used spectrum at 
the same time. 

Since you're generating a 
sweep signal only in the 
spectrum with no video or 
sound carriers, there is no 
chance of interference. You 
also sweep at sound carrier 
level so system loading is 
negligible. 

Find the faults. 
When you use a sweep gen-
erator with your 1882A, you 
can set up one of the channel 
plans for a small span and 
100 KHz resolution. This will 
allow you to see standing 
waves reflected from almost 
any point in the span. No 
other non-interfering sweep 
system provides you with this 
type of resolution for fault 
finding. 
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Bring back 
the hard facts. 
Sometimes you want to 
record a site problem for 
later analysis. With the 1882A 
you can store the sweep or 
analyzer results in memory, 
or print a hard copy with the 
P-1 printer option. 

When you reach the 
end of the line. 
Before your move on to 
the next trunk or line, make 
those end of the line mea-
surements that ensure a 
quality picture for your 
subscribers. 
The 1882A can measure 

C/N, second and third order 
distortion, X-mod and HUM 
— as easily as using the 
sweep. Just a few simple 
keystrokes, and you've fin-
ished a job well done. 

Get the picture? 
The 1882A will improve your 
profit picture by easily and 
effectively helping you deliver 
the best picture quality to 
your subscribers. No other 
instrument will work so hard 
to keep your system perform-
ing within its design parame-
ters, now and well into the 
future. 
And for all it does, the 

1882A is the lowest priced 
complete system sweep 
available. 
The Wavetek 1882A may 

be the single most important 
capital equipment invest-
ment you make. 
For a demo, call Wavetek at 

1-800-622-5515 
or your local Wavetek 
representative. 

See us at the Eastern Show, Booth 303. 

See us at the Great Lakes Show, Booths 832, 833. 
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Basic fiber-optic concepts 
By Mike Solltro 
President, Axsys Communications Inc. 

Fiber optics may soon become as com-
mon as the coaxial connector in the cable 
TV business. More operators than ever 
are adding fiber to increase the capacity 
and reliability of their systems. Many fran-
chise renewals are specifically calling for 
fiber links in the system. A basic under-
standing of fiber-optic terminology and 
concepts will be a must for technicians in 
the business. 

Theory 
Optical fibers are circular in shape and 

usually are composed of two slightly dif-
ferent types of silica glass material. The 
inner glass material where the light is 
actually transmitted is called the core. The 
second material, called the cladding, sur-
rounds the core. The entire fiber is then 
covered with an acrylic coating (jacket) to 
provide strength. Figure 1 shows the 
cross section of a typical communications 
optical fiber. 

Total internal reflection (TIR) is the 
phenomenon that enables fiber optics to 
operate. It is the reflection that occurs 
when a light ray traveling in one material 
(core) hits a different material (cladding) 
and reflects back into that material without 
any loss. (See Figure 2). Theoretically, all 
light entering the core is confined to the 
core because it reflects off the cladding. 

Not all of the light directed at the fiber 
will enter the core. Only the light that is 

Figure 1: Typical fiber 
cross section 
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Figure 2: Total internal reflection in fiber 
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within an area outside the fiber known as 
the acceptance cone (Figure 3) will enter 
the core and be reflected down the fiber; 
all other light will be lost. The acceptance 
cone area is defined by the quantity called 
numerical aperture (NA), which is a 
measure of the light gathering ability of an 
optical fiber. 

After light enters the fiber, its speed is 
limited to the speed of light in the core 
material. The index of refraction is a 
dimensionless number that relates the 
speed of light in the fiber to the speed of 
light in a vacuum. Index of refraction is 
given by the relationship: 

n = c 

Where: 
n = index of refraction 
c = speed of light in a vacuum (2.998 

x 108 m/sec) 
= velocity of light in the fiber core 

Parameters 
As with any type of system, fiber optics 

has certain parameters that define its 
operation. When designing a fiber-optic 
system, knowing how varying these 
parameters will affect your performance 
is important for a reliable and economic 
system. 

Wavelength is the property of light that 
defines the length in nanometers (nm) of 
the lightwave. In the visible spectrum 
(400-750 nm) wavelength can be de-
scribed by color. Fibers are designed to 
operate within specific wavelength ranges 
referred to as windows. Common win-
dows used in communications fibers are 
800-900, 1,300-1,350 and 1,500-1,600 nm. 
Bandwidth defines the amount of infor-

mation a fiber can transmit in a specified 
time period without any loss of that infor-
mation. Bandwidth of fiber is measured 

in MHz-km and GHz-km. The kilometer 
dimension of these units is used to rate 
the fiber bandwidth per kilometer. For in-
stance, if you selected a 500 MHz-km fiber 
you would be able to transmit 500 MHz 
down a 1 km length of that fiber. If you in-
creased the fiber length to 2 km, you 
would only be able to transmit 250 MHz. 

Attenuation is a measure of the optical 
power that is lost in a specified fiber 
length. Like any other power measure-
ment, attenuation is measured in nano-
watts but is commonly expressed in deci-
bels to simplify calculations. There are two 
types of attenuation, intrinsic and 
extrinsic. 

Intrinsic attenuation is caused from 
qualities inherent within the fiber. The 
natural impurities in the glass itself will ab-
sorb light energy. This type of intrinsic at-
tenuation is commonly referred to as ab-
sorption. A second type of intrinsic atten-
uation is caused from scattering of the 
light rays in the core when they strike small 
imperfections and are lost in the cladding. 

Extrinsic attenuation is loss caused by 
external sources. There are also two 
causes of extrinsic attenuation. The first 
is microbending where a small bend is in-
duced in the fiber. These bends are 
typically caused from the crushing or 
pinching of the fiber. The second is macro-
bending when the fiber is bent to a smooth 
small radius (typically less than 1/2 inch). 

Dispersion is the spreading of the light 
pulse as it travels down the fiber. Disper-
sion will limit the operating frequency or 
bandwidth of a fiber. As the frequency of 
pulses input into the fiber increases, dis-
persion will eventually cause the pulses 
to overlap the previous pulse so that each 
pulse becomes indistinguishable by the 
receiver. Dispersion is analogous to the 
rise and fall time of electrical signals in 
copper cable. The two types of dispersion 
are modal and material. 
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Modal dispersion is caused by modes 
(light rays) traveling in different paths 
along the fiber. Because the modes travel 
through different paths at approximately 
the same speed, they will reach the end 
of the fiber at different times. 

Material dispersion is caused by differ-
ent velocities of different wavelengths in 
the fiber. The refractive index of the fiber 
is dependent on the operating wave-
length. Since refractive index determines 
the speed at which light travels in the fiber, 
different wavelengths will travel at dif-
ferent speeds in the fiber. Material disper-
sion is determined by the spectral width 
of the source, which can range from 2 nm 
for a laser diode to more than 50 nm for 
some LEDs. Material dispersion can be 
minimized by selecting fiber with a low 
numerical aperture and a source with a 
narrow spectral width. 

Types of fiber 
Optical fibers are made of either plastic, 

glass or a combination of both. Since 
plastic or plastic-clad silica (PCS) are not 
commonly used in communications, only 
glass fibers shall be discussed. Optical 
fibers can be classified into two different 
categories, multimode and single-mode. 
Multimode fibers have core sizes of 50, 
62.5, 85 and 100 gm. Cladding diameter 

is 125 or 140 gm. Multimode fibers allow 
multiple modes (light rays) to enter and 
travel through the core. Single-mode 
fibers have core sizes of 8.3, 8.7 and 9 gm. 
Cladding diameter is 125 gm. Single-
mode fibers allow only one mode to enter 
and travel through the core. 

Fiber also is supplied with two different 
types of index profiles, step and graded. 
In a step-index fiber the refractive index 
changes abruptly at the core-cladding 
boundary. A step index is supplied in 
either multimode or single-mode fiber. In 
a graded-index fiber the refractive index 

is smoothly varied across the core to 
enable all modes to travel through the 
core at the same speed. A graded index 
is only used in multimode fiber to mini-
mize modal dispersion. Single-mode 
fibers do not use graded index because 
only one mode is present in the core. 
Figure 4 shows each fiber type with its cor-
responding index profile. 

Fiber optics is here to stay in the cable 
business. As this technology grows in the 
industry, understanding the concepts 
presented in this article will provide you 
with the foundation to grow with it. 

Figure 4: Fiber types 
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Training today prepares 
for impending fiber future 
By Jim Hartman 
Project Manager and Trainer, FiberLite International 

You can bolster your company's pro-
ductivity with the right fiber training regi-
ment. Is it presently a top priority? Does 
your company have a strategy that in-
cludes a comprehensive management 
system for fiber training? Take a few 
moments to read the following, and I think 
you will agree that the proper training of 
your staff will be rewarding and profitable. 
Even if you have competent people 
throughout your organization, you don't 
want to leave your "star center" without 
"second string" talent. He might be in-
jured, need a break or up and quit on you. 
Both personal and team depth are essen-
tial to a smooth professional operation. 

Fiber training will pay 
Companies of good repute with sharp, 

knowledgeable and experienced staff will 
seize the opportunities in fiber optic's 
bright future. According to a Bell Commu-
nications Research study, fiber will be 
deployed to the home around the years 
2010 to 2025. The accompanying figure 
shows that we foresee 50 percent pene-
tration in 12 to 20 years. It will be quite a 
task to install and maintain that fiber 
network. 

Fiber deployment in cable TV, sensor 
systems and local area networks is accel-
erating at the same rapid pace. To handle 

the expected growth, the average cable 
technician today will need to be prepared 
to install, troubleshoot and repair fiber-
optic cable. With the rapid pace that tech-
nology is generating, managers, designers 
and end users will do well to keep up with 
the myriad of technical advances and 
product options. 

If the amount of money spent for train-
ing is any indicator of effectiveness, the 
case for training is strong. In the computer 
industry over 10 percent of the total $100 
billion hardware, software and peripherals 
market went for training. According to a 
recent study by Nolan, Norton and Co., 
businesses spent $1,300 per employee 
annually for training on their personal 
computer. This is a significant amount of 
money to put a PC on an employee's desk. 
The costs of designing, installing and 

maintaining a fiber network has become 
a major factor. Since the price tag on fiber 
installation equipment is high, personnel 
need to be proficient in its use, and a cer-
tain level of expertise is necessary to 
maintain a fiber system. On the other 
hand, component and cable costs have 
decreased substantially over the last 10 
years. Fiber has fallen from $3 to 15 cents 
per meter while data rates skyrocketed 
100 fold in the last decade according to 
Kessler Marketing Intelligence. Certain 
types of lasers have decreased in cost 
from several thousand dollars to several 
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hundred dollars and less. As production 
volume increases, the complex E/O (elec-
tro-optical) components will decrease in 
price, becoming less of a factor. Because 
the cost of installation can be 25 percent 
or more of a total project bid, training 
will increase production and reduce this 
percentage. 

Mistakes can be expensive. A large 
electrical contractor I consulted with 
bought the wrong type of optical time do-
main reflectometer (OTDR) for its first 
large project. "It was tense for a while, but 
fortunately the manufacturer decided to 
work with us," recalled the owner of the 
firm. Another major installer had to fly in 
outside installers at a premium price to 
replace his unseasoned veterans in the 
middle of a project. His conclusion was 
succinct: "To avoid proper training, even 
if it cuts immediate costs, is foolish in the 
end." 
I could tell of other companies that 

ended in disaster due to lack of timely 
knowledge. The end user needs people 
trained to evaluate designers, installers, 
techniques and approaches. If your com-
pany is involved in fiber in any capacity, 
then everyone from secretary to installer, 
designer to bidder, needs some level of 
expertise. Employees that most affect the 
bottom line where productivity and reputa-
tion are pivotal, should be first in line to 
receive the most effective training. 

Training options fall into the following 
three main camps: classroom instruction, 
media-based training and seminars/con-
ferences. Hands-on classroom training 
offers the most comprehensive solution 
but all choices have their place. 

Hands-on classes 
There are many advantages to class-

room training. Live interaction with an in-
structor keeps students alert, allows for 
spontaneous questions and rephrasing of 
difficult concepts. An instructor with 
proper communication skills can bring the 
topic alive and indelibly etch concepts in-
to students' minds. 
There is no substitute for hands-on 

training. Book knowledge can only begin 
the learning process. The individuals who 
will be installing or maintaining the fiber 
network need practice opening cable and 
preparing fibers as well as splicing, 
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Rack Vp Major Advantages 
From Siimitomo Electric 

Optical transmitters and receivers are not 
created equal. Sumitomo Electric has long 
been a leading designer and manufacturer 
of VSB-AM optical transmission equipment. 
One result is our new-generation Series II. 
It's transparently compatible with coax cable 
TV systems of up to 550 MHz, with built-
in advantages like those shown here. 

Uniform Specs Save 
Management Headaches 
Anyone can give you best-of-the-bunch 
"hero" lasers that squeeze out an extra dB 
or so. But what happens when you face real-
world maintenance, repair and replacement 
needs? Sumitomo Electric offers a saner 
approach: lasers that meet uniformly high 
performance specifications in every unit 
we make. Result: you get consistent high 
performance, plus components that are 
interchangeable throughout the network. 
Which makes for low-cost spare stocking 
— and makes managing the entire system 
a lot easier. 

QUICK-CHANGE MODULES 
CUT DOWNTIME 

If the need ever arises, you can 
swap out a subsystem to put your 
unit back on line in seconds. Everything's 
plugged or connectorized. The pull-handles 
help speed removal and replacement. 

FACTORY SETTINGS 
MINIMIZE ADJUSTMENTS 

All test points are accessed on the clearly labelled 
front panel. Inside, you set only the transmitter's 
depth of modulation and the receiver's RF level. 
Everything else is factory-set for optimum 
performance. 

TOUGH STEEL COVERS PROTECT 
EVEN THE SUBSYSTEMS 

Our philosophy: everything matters. Such as 
steel housings for added rack-unit durability. The 
assemblies have a carefully finished look about 
them, inside and out. It reflects good workmanship: 
the care and thought we put into every detail. 

LASER ISOLATOR BOOSTS 
PERFORMANCE, STABILITY 

Not everyone's optical transmitter has an 
isolator, a reflection-cancelling device 
which helps optimize laser performance. 
Ours does. 

SURFACE-MOUNT ELECTRONICS 
ADD NETWORK RELIABILITY 

Look for neat, orderly packaging: no jumpers, no 
jerry-rigs, no confusion. Our advanced surface-
mount electronics, all on one board, are measur-
ably more reliable than conventional wiring and 
mounting. All of which minimizes downtime, 
simplifies network management. 



VSB-AM Optical Transmitters And Receivers 
More Packages, More Options 

Permit More Flexible 
Network Engineering 

STRAND MOUNT Install any 
combination of transmitters and/or 
receivers. Local alarms help quickly 
pinpoint system status. 

RACK MOUNT. Two half-height 
transmitter and/or receiver units 
are supported by a single 2RU 
chassis/power supply. 

POLE MOUNT. Rugged pole mount 
for optical transmitters and receivers. 

Design Performance vs. Attenuation 
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RACK UNIT 

Transmitter 

Receiver 

STRAND UNIT 

Transmitter 
Forward 

Receiver 
Forward 

Transmitter 
Return 

Receiver 
Return 

COAX RF OPTICAL 

IN OUT 
Source . . DFB-LD 
Wavelength. 1310 nm 
Isolator . . . . Yes 
Avg Power . 4 mW (set) 
Out sut . . . . • 11 (5 m) 

Bandwidth . 50-550 MHz 
Level   25±5 dBmV 
Impedence . .   75 ohms 
Return Loss   14 dB Min 
Connector . .   F-Female 

0 ll T 
Bandwidth   50-550 MHz 
Level   25±5 dBmV 
Impedence . .   75 ohms 
Return Loss   14 dB Min 
Connector . .   F-Female 

IN 
Detector . . . PIN-PD 
Wavelength  1310 nm 
Performance SEE GRAPH 
Input   Pigtail (5m) 

NOTE: Rack Mount Chassis Accommodates Two Units — Either 
Transmitters or Receivers or one of each. 

COAX RF OPTICAL 

IN OUT 
Source . . . . DFB-LD 
Wavelength. 1310 nm 
Isolator. . . . Yes 
Avg Power . 4 mW (set) 
Out ut. . . . Pi il (2 m) 

Bandwidth .. 50-550 MHz 
Level   30 ± 5 dBmV 
Impedence . .   75 ohms 
Return Loss .   14 dB Min 
Connector   Standard 5/8 x 24 

OUT IN 
Bandwidth   50-550 MHz 
Level   25±5 dBmV 
Impedence . .   75 ohms 
Return Loss   14 dB Min 
Connector . .   Standard Vox 24 

Detector . . . PIN-PD 
Wavelength  1310 nm 
Performance SEE GRAPH 
Input   Pigtail (2 m) 

OUT 
Source . . . . DFB-LD or FP 
Wavelength. 1310 nm 
Isolator. .. . Yes 
Avg Power . 4 mW (set) 
Out sut. .. . Pi il (2 m) 

IN 
Bandwidth .. 5-30 MHz 
Level   30 ± 5 dBmV 
Impedence . .   75 ohms 
Return Loss   14 dB Min 
Connector .   Standard 5/8 x 24 

OUT 
Bandwidth   5-30 MHz 
Level   25 ± 5 dBmV 
Impedence . .   75 ohms 
Return Loss   14 dB Min 
Connector . .   Standard 5/8 x 24 

IN 
Detector .. . PIN-PD 
Wavelength  1310 nm 
Performance SEE GRAPH 
Input   Pigtail (2 m) 

NOTE: Strand Housing accommodations: Up to 4 receivers or one 
transmitter (Forward or Return) and two receivers or two 
transmitters. Also, it can be configured as a repeater with 
one receiver and transmitter. 

GENERAL RACK UNIT STRAND UNIT 

Power 110/220 VAC 30/60 VAC 
50/60 Hz 30 W/unit 50/60 Hz 30 W/unit 

Operating Temperature 0° C to 40° C —20° C to 50°C 
Operating Humidity Max 85% RH Max 100% RH 
Dimensions EIA 19" Rack Mount 183/4 " Lx 8" H x 7" D 

3°/to" High (2 RU) 
Weight 25 lbs Max 25 lbs Max 
Splice Ctr — 3 Tray (12 Fibers) 

Specifications are subject to change without notice. 

1> SUMITOMO ELECTRIC 
Fiber Optics Corp. 

OPTICAL 
NETWORK DESIGN 

MADE EASY 

Now enjoy the freedom of a true outdoor repeater, for unmatched flexibility on the strand. 

• You can quickly configure the new Sumitomo Electric Series II VSB-AM optical strand 

mount unit as two transmitters; a transmitter and two receivers; or up to four receivers. 

Fiber in, fiber out. The unit comes complete with a built-in, three-tray splice center. Plus 

optional status monitoring and coax RF switching. • Placing this much capability on the 

strand will change the way you think about network design. And that's just the beginning 

of what you'll find in our new Series II product line. 

40> SUMITOMO ELECTRIC 
Fiber Optics Corp. 

YOUR LIGHT SUPPORT SYSTEM 

78 Alexander Drive ResearchTriangIe Park, NC 27709 um (800) 358-7378 or (919) 541-8100 u Fax (919) 541-8297 
Member of the Sumitomo Electric Industries, Ltd. Group 
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Victors United: Cable Games '90 company winners Mark Gidley, Shawn Huston, 
coach Ron Upchurch, Shawn Bargas and Randy Longstrom were awarded the 
traveling trophy from Wendell Woody. 

Technicians at play 
Story and photos by Rikki T. Lee 
Special Correspondent 

After a hard day's work in the field or the 
lab, nothing relaxes a technician better 
than playing an all-American sport. Soft-
ball? Golf? Bowling? No, the Cable 
Games; specifically, the Second Annual 
Cable Games held July 11 in Brecken-
ridge, Colo., during the Colorado Cable 
TV Association (CCTA) convention. While 
over 100 attendees sipped beer or wine 
and munched on snacks, they watched as 
techs from the Rocky Mountain region 
vied for medals and that much-coveted 
traveling trophy. 

Conceived by CT Publications last year, 
the Cable Games took flight under the 
guidance and supervision of the SCTE 
Rocky Mountain Chapter. The 1989 
games were played July 20 at the CCTA 
Show in Vail, Colo. Because of the suc-
cess of that event (see "Games tech-
nicians play," CT, September 1989), the 
chapter planned this year's games to run 
much smoother and provide more excite-
ment for a non-technical audience. 

But first, let's drop some names. Just 
like last year, the 1990 games got help 
from some industry heavyweights, such 
as the following: 
• games sponsored by Comm/Scope, 
CT Publications, Jerrold Communica-

tions, National Cable Television Institute 
and United Video and coordinated by 
Rocky Mountain Chapter board members 
and the CCTA. 
• awards sponsored by Jones Inter-
cable, Tele-Communications Inc. and 
United Cable of Colorado (now known as 
United Artists Cable). 
• participating companies providing 
equipment and/or judges: Trilithic (with 
judges Greg Marx and Gregg Rodgers), 
ATC National Training Center (Dennis 
Musser), NCTI (judge Jerry Neese and 
scorekeeper Tom Brooksher), LRC, 
Gilbert (Bill Down) and Winfield Scott & 
Associates (Scott Webb). 
• guests intrigued and instructed by 
Anixter Cable TV's Wendell Woody, 
Charles Fusco and Gary Eldore at the 
fiber-optic splicing exhibit. 
• games co-emceed by Magnavox 
CATV's Eric Himes and ATC Training 
Center's Ron Wolfe (they were also Cable 
Games Committee co-chairmen). 

Before the spectacle actually kicked off 
in Cable Games Stadium (located inside 
Beaver Run Resort), tables were arranged 
as three sides of a square. Vendors placed 
equipment at separate workstations along 
the tables; each station became part of a 

(Continued on page 56) 

Overall games winner Randy Long-
strom of United received a handshake 
from SCTE President Wendell Woody 
plus an expenses-paid trip to Expo '91. 
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Basic RF system design 
This is the first in a series of articles that 
will sequentially build on each other and 
address the following topics: basic RF 
design, basic AC design, expanding RF 
system topology (design considerations 
with fiber) and other alternative architec-
tures (designing with interdiction). 

By Mark Bowers 
Owner, CableSoft Engineering Services 

Basic RF system design is complex, yet 
very simple and elegant in its definitions 
and application. People have struggled 
over the years with the concepts involved, 
particularly cascade arithmetic or the 
combining of distortion components and 
system noise over multiple amplifiers and 
systems. This article will take a new look 
at the separate elements and combine 
them in several small design applications. 
This is meant to be neither detailed nor 
superficial, but rather a back to basics 

look that examines concepts rather than 
delving into a myriad of complexities and 
formulas. 

Basic components and areas of con-
cern in RF system design and layout are: 

• system strand mapping 
• basic system architecture (tree-and-

branch) 
• trunking system layout 
• feeder system layout 
• system distortions including noise 
• cascade arithmetic (the combination 

of distortion components) 
• selection of system operational levels 
• system design parameters and 

choices 
• basic tree-and-branch design layouts 

Map it out 
Basic system design begins with proper 

strand mapping. Most modern mapping 

'A good computer 
program is a 
tremendous asset 
and tool for an 
accurate design (but 
does not) replace... 
basic knowledge and 
theory behind such 
activities." 

techniques involve field measurements of 
distances between poles or underground 
property lines; inspection of pole attach-
ment and midspan clearances for cable 
attachments and lines; determination of 
special needs such as makeready (work 
necessary by other utilities to ensure ade-

Table 1: CAN system distortions worksheet 

Equipment Type SA NAG NAG NAG 
372397 T440 T440 5NLE 

BW (Mhz) 4 
Noise Figure 10 9 9.5 10 
CTB Output Cap 33 30 46 46 
CTB Rating (-dB) -99 -87 -61 -64 
XMOD Output Cap 33 30 46 46 
XMOD Rating (-dB) -96 -90 -64 -64 
2nd Output Cap 33 30 46 46 
2nd Rating (-dB) -92 -87 -72 -70 
Channel Capacity 62 60 60 60 
Manufacturer Tilt 3 6 8 8 
Desired Tilt 3 6 8 8 
Amplifier Input 11 9 17 17 
Gain or BR DC Loss 25 22 -14 27 
Amplifier Output 36 31 44 44 
Channel Loading 54 54 54 54 
Cascade Length 15 19 1 2 

C/N -48.4 -46.4 -66.7 -63.2 
CTB -71.0 -60.6 -66.2 -63.2 
XMOD -67.7 -63.4 -68.9 -62.9 
2ND -77.2 -73.2 -74.0 -69.0 
HUM -46.5 -39.4 -65.0 -59.0 

AMPLIFIER INPUT LEVEL 11 9 17 17 
AMPLIFIER GAIN 25 22 27 27 
AMPLIFIER TILT 3 6 8 8 
AMPLIFIER OUTPUT LEVEL 36 31 44 44 

SYSTEM 
TOTALS 

-44.2 
-52.4 
-53.3 
-66.3 
-35.3 
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quate clearances are maintained); street 
and boundary areas to be built; all avail-
able or potential tie points for the system; 
underground ties or runs; best and alter-
nate trunk routes; if known, the headend 
or hub sites; all guy, anchor and slack 
spans; all pedestal locations; and deter-
mination of house count or the actual 
homes passed during the design and 
build. 

Actual CATV system construction guide-
lines are governed by various national, 
state, industry and local codes. In general, 
the National Electrical Safety Code Hand-
book (NESC Handbook) covers require-
ments and guidelines for outside plant 
construction including grounding and 
bonding requirements. The NESC Hand-
book is published by the Institute of Elec-
trical and Electronic Engineers and is 
available to order by phone or in writing. 
The National Electrical Code Handbook 
(NEC Handbook) in general covers inside 
wiring guidelines including bonding and 
grounding. The NEC Handbook is pub-
lished by the National Fire Protection 
Association. 

For outside plant construction, both 
aerial and underground, the NESC Hand-
book should be considered your bible. 
Almost all franchise agreements and at-
tachment agreements with utility com-
panies specify adherence with this docu-
ment. If you intend to build, rebuild or up-
grade your plant, obtain this book and 
become familiar with its contents. 

Figure 1 illustrates typical information 
on a strand map. Basic information in-
cludes utility poles and distances between 
them (small circles with lines drawn to 
others), streets and easements, and 
house count numbers (large circles with 
numbers, typically one through eight, or 
actual home locations with each address. 
Several homes are shown along Fawn 
Lane. 

Current cable system coaxial distribu-
tion topology is called tree-and-branch 
(T&B). It is so named because the branch-
ing and splitting of coaxial lines 
emanating from the headend or signal 
origination point resembles the trunk and 
branches of a tree. Telephone system 
architecture is called star or switched star 
(ST) because service lines leaving the 
residence are routed to a central switching 
point. In a small system this central point 
might be the telephone central office; in 
larger systems this point would be a 
remote terminal or switch. Signals are 
routed to the remote switch via a multi-
plexed trunking technique, then to each 
home with an independent switched line. 
In contrast, T&B simply splits and 

Table 2: Cable design report 

STARTING POINT: line extender (High output). 

LEG I.D.> Start- Ridge Rd START> 36.000 44.000 j 0.0000 
NO. FEET CBL DEVICE TAP LOLVL IN HILVL IN REV LOSS 
1 0 1 4-WAY-TAP 29.00 36.000 44.000 0.0000 
2 0 1 2-WAY-SPLIT 0.000 35.700 43.500 0.3000 
0.00000 FEET IN THIS LEG 

PARENT LEG> NONE 
LEFT SUB LEG> South Leg(tap) 

CENTER SUB LEG> NONE 
RIGHT SUB LEG> East Leg(tap) 

OK 
ERRORS 

OK 
OK 

LEG I.D.> South Leg START> 32.100 39.700 3.9000 1 OK 
NO. FEET CBL DEVICE TAP LOLVL IN HILVL IN REV LOSS ERRORS 
1 130 1 4-WAY-TAP 23.00 31.398 37.997 4.4200 OK 
2 120 1 2-WAY-TAP 23.00 30.250 35.825 5.4000 OK 
3 170 1 4-WAY-TAP 20.00 28.832 32.998 6.5800 OK 

4 180 1 2-WAY-TAP 17.00 27.260 29.840 7.9000 OK 
5 180 1 2-WAY-TAP 14.00 25.688 26.682 9.2200 OK 

6 130 1 2-WAY-TAP 11.00 24.086 23.879 10.640 OK 
7 155 1 LEXT-HI 0.170 21.849 20.049 12.660 OK 

8 0 1 4-WAY-TAP 29.00 36.000 44.000 0.0000 OK 

9 145 1 2-WAY-TAP 26.00 34.917 41.601 0.8800 OK 
10 155 1 8-WAY-TAP 26.00 33.780 39.070 1.8000 OK 

11 185 1 4-WAY-TAP 23.00 32.181 35.847 3.1400 OK 
12 140 1 2-WAY-TAP 20.00 30.925 33.413 4.2000 OK 
1690.00 FEET IN THIS LEG 

branches as necessary and as makes 
sense in the distribution layout. 
The primary advantage of T&B is eco-

nomics. ST advantages lay in the direct 
routing of signals to and from the home 
to other locations. This is not to say that 
two-way signal routing cannot take place 
in the T&B layout, only that doing so pre-
sents some problems. It also should be 
pointed out at this juncture that T&B archi-
tecture better supports information distri-
bution in the "broadcast" or forward 
direction (information distributed from the 
central point to homes or multiple points), 
whereas ST better supports true bidirec-
tional information transfer as in telephone 
conversations and some data transfer. 
The next primary task of the designer 

using T&B topology is to determine the 
basic layout for trunk cable and system. 
The purpose of the trunk system is to 
maintain absolute picture quality and inte-
grity (best amps, good automatic slope 
and gain control, etc.) while routing the 
signals from the headend close to all 
homes and residences served by the fran-
chise. Trunk system levels are normally 
kept low (in the +27t0 +33 dBmV range) 
to keep distortion components at a mini-

mum. Optimal levels are always a trade-
off between noise and distortion compo-
nent addition. 
"Close to all homes" is defined as 

within the distance or reach of the feeder 
system layout. The feeder system's typical 
reach is dependent upon many factors 
such as the size of cable used, design 
levels out of the multitap and the feeder 
amps, and overall bandwidth of the sys-
tem. This reach is therefore typically 2,000 
to 3,000 feet but will vary significantly by 
the previous parameters. 
The trunking system takes the signals 

combined at the headend or central signal 
processing facility, then routes them 
around the community close to all areas 
to be served and maintains the highest 
picture quality standards while doing so. 
The trunk cable normally is not tapped for 
signals to be fed to homes. 

Overall system integrity is absolutely 
maintained by keeping splitters, direc-
tional couplers, connectors, splices, etc., 
to an absolute minimum given routing and 
design limitations. The signal is then 
sampled in each trunk amp station by a 

(Continued on page 87) 
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TVRO requirements for 
ATV signal reception Part 2 
This is the final installment in this two-part series (see the August 
issue of "CT" for part 1) on the requirements that satellite trans-
mission of advanced TV (Ami) signals will place on television 
receive-only antennas (TVR0s). 

By Marvin Freeling 
Manager, Advanced Studies, GE American Communications Inc. 

And Krish Jonnalagadda 
Group Head, Transmission Systems Research, David Sarnoff Research Center 

The antenna diameters required in Ku-band for the reception 
of the HDTV systems previously described are determined in 
this section. The antenna diameter required for the reception 
of the ACTV production standard also is shown. 

For satellite transmissions in Ku-band, the following 

Figure 2: Required diameter vs. EIRP in 
Ku-band. NTSC, ACTV (broadcast standard), MUSE, 
SC-HDTV 
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To take the effects of interference into account, the diameter 
values shown must be increased by 25 percent. 

60 

parametric values are appropriate for use in the link equation 
defined in last month's installment as Equation 1: 

L = link or path loss = 206.5 dB 
T = receive system noise temperature = 100° K 

Although the present state-of-the-art in the fixed satellite ser-
vice portion of Ku-band is a receive system noise temperature 
of approximately 130°K, it is anticipated that advances in tech-
nology will result in a 100°K temperature in the time period of 
the implementation of advanced television systems (1992-1995). 
Therefore, the 100° K value has been used in the analysis in this 
article. 

In the determination of antenna diameter required in Ku-band, 

Figure 3: Required antenna diameter vs. EIRP 
in Ku-band; ACTV (production standard) 
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To take the effects of interference into account, the diameter 
values shown must be increased by 25 percent. 
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Figure 4: Required antenna diameter vs. EIRP 
in Ku-band; HDS-NA (25 percent overdeviation) 
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To take the effects of irterference into account, the diameter 
values shown must be increased by 25 percent. 

60 

the assumption was made that the antenna would always have 
to support the reception of NTSC signals. This requirement 
imposes two performance criteria on the satellite link for cable 
applications: 

CNR > 12 dB 
Weighted SNR > 50 dB 

Figure 5: Required antenna diameter vs. EIRP 
in Ku-band; HDS-NA (50 percent overdeviation) 
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To take the effects of interference into account, the diameter 
values shown must be increased by 25 percent. 

60 

Even though the CNR at impulse noise threshold for program-
ming material is about 10 dB, a CNR of 12 dB will ensure addi-
tional margin for rain fades as well as allow impulse-free recep-
tion of highly saturated hues, as in color bars. Figures 2 through 
5 show the diameters required to satisfy both the CNR and SNR 
constraints for NTSC, ACTV broadcast standard (same as for 
NTSC), ACTV production standard, HDS-NA for 25 percent 

Figure 6: Isodiametric contours for the reception of ATV in Ku-band; format transmitted in HDS-NA 
with 25 percent overdeviation 

-•••••-. 
Clear weather conditions. Interference effects included in the determination of antenna diameters. 
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overdeviation, HDS-NA for 50 percent overdeviation and MUSE. 
Unlike the situation in C-band, there is no universally accepted 
standard for transponder bandwidth in Ku-band. Therefore, the 
required antenna diameters presented in Figures 2 through 5 
are shown as a function of channel bandwidth. The results of 
analysis presented in Figures 2 through 5 do not include the 
effects of interference. When interference effects are taken into 
account, the diameter values shown must be increased by 25 
percent. 
The plots shown in Figures 2 through 5 are applicable to cable 

transmissions. For DBS systems, the performance criteria for 
the satellite link may be able to be reduced by 2 dB from the 
requirement for cable operation: 

CNR > 10 dB 
Weighted SNR > 50 dB 

As far as computing the required dish size is concerned, this 
reduction in performance criteria is equivalent to increasing the 
satellite EIRP by 2 dB. Therefore, the curves shown in Figures 
2 through 5 also may be used for DBS applications. 

Figure 6 shows a map of the continental United States on 
which are superimposed isodiametric contours for the transmis-
sion in Ku-band of HDS-NA with 25 percent overdeviation. Chan-
nel bandwidth in Figure 6 is 36 MHz. 

Rain degradation 
In contrast to the situation in C-band, attenuation due to rain-

fall has a great impact on satellite system performance in Ku-
band, particularly in the eastern and southeastern regions of 
the United States. In addition to increasing the uplink and 
downlink losses, rainfall raises the noise temperature of the 
system, since the rain is at 290°K, substantially higher than the 
background temperature of space. Increase in receive noise 
temperature of the system results in a decrease in the G/T of 
the receive earth station. 
The three effects of rainfall at Ku-band—namely, increase in 

uplink and in downlink losses and reduction of G/T—result in 
a faded CNR: a signal that is smaller than it would have been 
in clear weather. Stated differently, the diameter of a receive 
antenna required to achieve a given picture quality or SNR under 
rain fade conditions is larger than the diameter required to 
achieve the same goal in clear weather using EIRP typical of 
the GE Americom K1 or K2 satellites with 45 watt tubes. Figure 
6 shows isodiametric contours for clear weather. Figure 7 shows 
the corresponding situation under conditions of fade due to rain. 
The system availability in Figure 7 is 99.5 percent. That is, the 
weighted SNR is greater than 50 dB except for 0.5 percent of 
the time (43.8 hours/year). 

ATV and next-generation satellites 
It has been shown in this article that all of the major ATV 

systems presently under development could be successfully 
transmitted by satellite in both C- and Ku-bands. All of these ATV 
transmissions would be received with good quality at cable 
headend earth stations equipped with antennas that are 3.0 to 
4.5 meters in diameter. That is, it will not be necessary for cable 
operators to replace with larger receive dishes the antennas that 
are now in use. This conclusion is based on the assumption that 
next-generation satellites, equipped with at least 16-watt ampli-
fiers and providing 37 to 40 dBW of EIRP to the continental United 
States, will be in operation at the same time that ATV service 

(Continued on page 66) 
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load as a reference. The 80-channel sys-
tem described previously is 4 dB worse 
with respect to CTB than the 60-channel 
system would be; likewise 110-channel per-
formance is 11 dB worse than the 60-
channel reference. While the bandwidth 
expansion from 450 MHz to 550 MHz was 
accomplished with a 4 dB improvement in 
integrated circuit (IC) technology for an 
equal cascade, the move from 550 MHz 
to 750 MHz will require a 7 dB improve-
ment. Although not shown in Figure 3, ex-
pansion from 750 MHz to 1 GHz (151 chan-
nels) will require an improvement of an 
additional 7 dB, yielding a total perfor-

mance improvement of 14 dB to advance 
from 550 MHz to 1 GHz. 
The semiconductor manufacturers have 

development programs underway to reach 
this goal, but the task is significant. At the 
least, the advance must traverse two new 
generations in die technology. This must 
be coupled with amplifier design ap-
proaches relying more heavily on parallel 
gain blocks to achieve the required ampli-
fier performance. Both the new hybrids 
and amplifier designs will yield higher 
operating temperatures requiring im-
proved heat dissipation from housings and 
an increased power requirement. 
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To build a distribution system for the 
1990s with 1 GHz of bandwidth or 150+ 
conventional NTSC channels will require 
significant improvements in amplifier chip 
technology as well as changes in the basic 
circuits to incorporate those ICs in ampli-
fiers. The architecture of systems will re-
quire changes including the use of fiber 
optics to shorten cascades and the higher 
bandwidth will lead to increased equip-
ment usage on the RF portions of the net-
work. The positive note is that the tech-
nology that has served CATV for the last 
40 years can be enhanced to be a part of 
the future architecture. 

Compression 
With discussion of direct broadcast 

satellite (DBS) activity, there has been a lot 
of press given to digital compression. Re-
gardless of the technique, there are several 
common results of any compression tech-
nology. First, required bandwidth is re-
duced. Various compression proponents 
are claiming twofold to tenfold reductions 
are possible. A corollary is that more in-
formation can be accommodated in a 
given bandwidth, which makes any move-
ment to HDTV much more tolerable. Sec-
ond, digital transmission makes signals 
much more tolerant of noise and distor-
tion than analog signals. Extremely high 
freedom from errors is achieved with C/N 
of only 20-25 dB. This yields performance 
well in excess of 50 dB signal-to-noise 
ratio (S/N) for the recovered video signal. 

International markets 
The emerging European and Asian mar-

kets are driving CATV technology along a 
somewhat different path because of some 
unique characteristics. With few excep-
tions, the international markets are new-
build environments where the cable oper-
ator is not constrained by the character-
istics of and investment in existing plant. 
The amount of programming available also 
is significantly less than in North America 
although satellites are now changing the 
situation. 

In many countries, UHF broadcasting is 
the norm and many, if not most, TV sets 
tune UHF only (470-860 MHz) mandating 
the use of converters even for basic ser-
vice if VHF (conventional CATV) distribu-
tion is used. Outside North America, chan-
nel bandwidths of 7 or 8 MHz each are 
common resulting in fewer carriers in a 
given system bandwidth. Some interna-
tional markets also incorporate authoriza-
tion for telephone service into the CATV 
franchise. 

To accommodate these conditions, 
some specialized architectures are being 
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Table 2: Economical implications of optical splitting 

Node station unit cost 

x node quantity 

Node station cost 

Transmitter unit cost 

Terminal equipment cost 

÷ node quantity 

Average link cost 

2-way 

$ 10,000 

x 2 

$ 20,000 

$ 30,000 

$ 50,000 

4-way 8-way 

$ 10,000 $ 10,000 

x 4 x 8 

$ 40,000 

$ 30,000 

$ 70,000 

$ 80,000 

$ 30,000 

$110,000 

÷ 2 ÷ 4 ÷ 8 

$ 25,000 $ 17,500 $ 13,750 

employed. To interface with UHF TV sets, 
some systems employ distribution equip-
ment that functions up to 860 MHz. The 
amplifiers used will accommodate only 
limited channel loading and operate over 
short cascades because of the state of the 
present 860 MHz hybrid amplifier tech-
nology. 
The reduced channel loading has most 

often not been a major source of problems 
since less programming is available than 
in the United States and the 7 and 8 MHz 
channel spacings common outside North 
America result in reduced loading. The 
need for reduced cascades has been 
ameliorated through the use of fiber-optic 
technology, which more readily accom-

modates the wider bandwidth. In fact, the 
new-build environment in both Europe and 
Asia has led to a rapid incorporation of 
fiber-optic technology as a central part of 
system architecture at all bandwidths. 
The legal authorization to provide tele-

phone service has been a factor in driving 
portions of the CATV system to a star archi-
tecture. Such architectures incorporate 
clustered taps with 32, 40 or more tap 
ports at a single location. The drops then 
emanate from this tap point to the homes. 
The approach can result in drop lengths 
of over 500 feet. Drop cables incorporating 
one or more twisted pairs for telephony 
also have been introduced to certain Euro-
pean markets. 

The CATV system architecture is under-
going an evolution to greater capability. 
The architectures and equipment that have 
been developed over the last 40 years are 
being proven by many to be capable of ex-
panding, evolving and being augmented 
to handle future requirements. The elec-
tronic platforms capable of supporting ex-
tended bandwidth are now available and 
in some cases have been available for 
several years. Coaxial cable is now being 
sold that is capable of 1 GHz operation and 
fiber-optic cable is bandwidth unlimited for 
all practical purposes. Because the low 
loss of fiber-optic cable, links are passive 
in nature and an upgrade in the future con-
sists of changing the electronics located 
at the ends of the link. 
The RF components themselves are 

modularly upgradeable and the hybrid 
development to accomplish this upgrade 
is underway. The incorporation of fiber op-
tics in trunk and supertrunk applications 
lessens the design constraints on the 
hybrid manufacturers such that the system 
design goals are achievable in the not too 
distant future. Such fiber deployment may 
ultimately extend into the feeder, but it is 
likely that RF distribution into the home will 
remain a preferred distribution technology 
for another 20 years or more. 
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Cable's future 
(Continued from page 24) 

fairly small part of our investment, so it 
won't have a major impact. 
The other target is trunk, and that really 

is a bottleneck. We all know it is a result 
of the fact we have so many trunk ampli-
fiers in cascade, all adding noise. The 
answer to that part of the problem is pretty 
obvious and that's why so many of us are 
beginning to use fiber. 

Time to upgrade 
Conventional CATV plant has two 

"layers" (Figure 2). One layer is the trunk 
network, which is designed to go long dis-
tances from the headend into the system. 
The other layer is our feeder cabling, 
which wires each neighborhood. That's 
how we have always built cable plant. We 
have done it this way for some very good, 
very practical reasons. It keeps the 
number of amps in a trunk to a minimum 
and yields the best possible signal at a 
decent cost. We kept feeder separate be-
cause it has lots of taps and lots of con-
nectors in series in order to provide 
service at each pole. 
When it comes time to upgrade this 

kind of system, if the cable is sound it 

makes sense to reuse the existing cable 
and simply feed the system a little differ-
ently. And that's what we call fiber back-
bone. Another layer is added (Figure 3), 
which is the optical fiber trunk coming in 
from the headend. By doing this, you can 
break the trunk up into very small pieces 
with very good performance and you can 
operate your feeder the same way you 
always have. If necessary, you can up-
grade the actives and passives in the coax 
network. With this kind of technique you 
can take a 220 MHz system and upgrade 
it to 550 MHz at a pretty reasonable price. 
The fiber equipment to do this is available, 
the costs are coming down and perfor-
mance is increasing almost monthly. If 
you have sound coax this is the obvious 
way to get substantially better perfor-
mance at substantially less cost than a 
complete rebuild. 

The coax dinosaur 
But this is not a particularly smart way 

to build a new plant or to do a complete 
rebuild. And we have all seen plant that 
must be rebuilt. The cable may be un-
sound for any number of reasons—age, 
corrosion, etc. It needs to be rebuilt, but 
building a three-layer system does not 
seem to make very much sense. 

"If we box ourselves 
in and build brand 
new, all-coaxial 
systems, I think we 
are really missing 
the boat." 
We think what does make sense is a 

two-layer system, where we forget about 
coax trunk (Figure 4). It is something of 
a dinosaur and no longer serves a pur-
pose if we can take fiber deep into the 
system. What my company refers to as 
fiber trunk and feeder (FTF) is an attempt 
to do exactly this: eliminate trunk ampli-
fiers, eliminate trunk cables and use the 
savings to buy more fiber equipment. It's 
not meant to cut trunk cascades to eight 
or 10 or 12, but to get rid of trunk cascades 
completely and connect to the feeder 
plant directly. 
Even if you have a little deeper feeder 

than we are used to (maybe three or four 
line extenders), I think this is a sensible 
way to build plant today, either in a com-
plete rebuild or in an extensive new-build. 
I think that means that we are rapidly ap-
proaching the time when trunk is going to 
be obsolete. The rules have changed. The 
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Figure 3: Architecture for coax with fiber backbone 
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rules of of designing cable plant are evolving 
and we need to rethink how we do these 
things. Fiber has very low loss, so let's use 
it for trunks and keep the coax for the 
feeder where it is very cost-effective. In 
most cases the cable is already in place, 
so we can use that for the last mile to the 
home. 

Star-and-bush 
This leads to the following type of archi-

tecture. There are numerous fiber trunks 
leaving a headend and branching out in-
to each neighborhood. One term for this 
type of architecture is star-and-bush. This 
does an interesting thing for us—it gives 
us direct access to each neighborhood 
from the headend. We need to think how 
we are going to use that. The first thing 
that happens it that fiber lets us cost-
effectively make our plant play a lot bet-
ter. It lets us add channels to our systems 
and makes a more reliable system. And 
that's something that we need right now. 
Each of us have systems out there that 

need this kind of upgrading in the near 
term. But where we need to go next is the 
very high capacity system. A system like 
this isn't going to stop at 550 MHz. It 
doesn't have to. It can go to 650 or 870 or 

1,000 MHz. I'm not sure how far it can go. 
The cables we have in place (even the 
cables we put in 20 years ago, in many 
cases) can carry frequencies far in excess 
of what we've ever asked of them. And 
even though they may have a little higher 
return loss at those higher frequencies 
than we like, in short trunk cascades and 
in feeder, it won't really be a problem. 
What will we do with a 1,000 MHz sys-

tem? Let's discuss what may be the 
"spectrum analyzer display" of the future 
(see Figure 5). There are 70 broadband 
AM channels (the ones we're all used to). 
Beyond 600 MHz there is a single carrier, 
centered at 800 MHz. It is 400 MHz wide 
and that single carrier could possibly 
carry a digital signal of 1,000 megabits per 
second. That's a lot of information, 
depending on the kind of coding we use. 
And that opens up some interesting 
possibilities. 

More capacity 
There's a way here for us to begin to 

think about where we're going to go in the 
next century—the next millennium. We 
can keep our broadband signals in the 
present form and at the same time add 
more capacity, which can be digital. And 

if the hardware comes along at a reason-
able price, it can be compressed. You 
could put a lot of channels in that kind of 
a single signal, but using the kind of tech-
nology that has been discussed by Sky 
Cable and other companies working on 
video compression. That could be 40, 60, 
80 or 100 high-quality digital channels and 
it could include high definition TV (HDTV). 

This does not have to be the way we 
would use a 1,000 MHz system. But it is 
a way we could use it and is a way that we 
could begin to move into some new tech-
nology. So, if we get to this point, we could 
have a hybrid plant—a hybrid fiber/coax 
cable plant; a hybrid analog/digital plant. 

Let's do it! But what are we actually go-
ing to deliver? And how? I have attempted 
to define what kind of terminal might 
receive the signal I mentioned before. This 
could be on the pole or it could be on the 
side of the home. It would have a broad-
band path that could include signal inter-
diction for the spectrum from 50-550 MHz. 
The digital channels could be demulti-
plexed, decompressed, decrypted and 
the channels selected could then be 
added to the broadband channels going 
into the home. 

So, from the point of view of the sub-
scriber, we could go from the 70-channel 
system to a 71-channel system. But the 
71st channel would be one of many 
choices. It could be one of 80 pay-per-view 
channels, for example. I'm not sure that 
we know yet how we would use 80 pay-
per-view channels. I think it would be a lit-
tle more complicated and have a little 
more opportunity for our customers than 
just offering a few movies that they might 
order. It might be movies that begin every 
15 minutes for viewing convenience. It 
might be things besides movies. 
Think of the magazine industry. It 

wasn't too long ago that having just a few 
general interest magazines in your home 
was what was expected. But today, peo-
ple have magazines on virtually every 
subject—coin collecting, fishing, etc. 
There's a big market out there for special 
interest information. And in a high capacity 
cable system it may be that there are very 
specialized services that we could deliver 
to our customers using this kind of tech-
nology. 

It could be that we would deliver the 
general interest channels on broadband 
and specific interest channels on a trans-
actional basis using digital technology. 
From the point of view of the subscribers, 
this is now a system with 150 choices and 
71 channels. The customer's cable-com-
patible TV set can still work, and yet if we 
simply add an ordering mechanism for the 
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71st channel, you could choose between 
80 additional programs at any given time. 
That's an intriguing possibility. 

Taking it further 
But we can go beyond that. Let's say 

at this point we've already got a 150-
chan nel plant in the system, we've got a 
device at the home that can select any one 
of those 80 pay-per-view channels and we 
merely add a few things to the headend 
(some switching). Instead of just sending 
80 channels out to the whole system, we 
can send a different 80 channels to each 
neighborhood. But, if you've got 300 
homes on every fiber trunk and you've got 
a different 80 channels you can send to 
every 300 homes, I think you can send a 
different channel to a whole bunch of 
people-80 people in each neighbor-
hood. And then you just need a little load 
engineering. 

This leads to the question of how often 
will more than 80 people want to watch dif-
ferent transactional services simultane-
ously and therefore get a "busy signal?" 
When that happens, you simply overlash 
more fiber and feed 150 homes with 80 dif-
ferent channels. 

This is one approach and I am not go-
ing to claim it is the only approach. But 

Figure 5: Spectrum configuration for 1 GHz plant 

70 broadband channels 
(VSB AM) 

80 switched channels 
(digitized. compressed, multiplexed) 

50 
MHz 

550 600 
MHz MHz 

900 1,200 
MHz MHz 

this is one way we can take technology 
that all of us can envision today and go 
a step at a time, spending money now on 
upgrading the trunk with fiber. Then we 
make an investment in upgrading our 
feeder plant, and we think about using 
and going out and finding taps that will 
pass 1,000 MHz and paying another dollar 
or two for them. 
A little later we add a lot more pay-per-

view choices and we do that because we 
can get additional revenue. And then 
there's a final step, with another invest-
ment (not a terribly small investment): we 
add switching. And we do that because 
we find that there is a business in video-

on-demand (in switched video). 
From the customer's point of view, we 

go from today's 30 channels to tomorrow's 
70 or 80 and then beyond that by adding 
another 80 transactional channels. The 
choices for the subscriber keep getting 
greater and greater as we gradually evolve 
from lots of pay-per-view into a switched 
video network. 

This is a direction in which I believe we 
can move We all need to put a lot of 
thought into where we should go. Our in-
dustry needs to reach some consensus 
to give our vendors guidance about where 
this is all going. I think they'll respond by 
developing pieces we need. 
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AM fiber 
(Continued from page 26) 

optimum internal device coupling. 
The power incident on the receiver of 

a system is obviously a function of the 
transmitted power and the sum of all op-
tical losses in the path. While limits on 
launched power do exist due to non-
linearity in the fiber medium itself, typical 
CATV devices have substantial room for 
improvement. In a companion paper2 
Roxlo and Flynn review the efforts and 
progress in increasing the optimum 
operating power level in lasers. 

Noise sources 
Noise sources listed in Equation 1 in-

clude shot, front end and total RIN. Let's 
look separately at the current state of the 
art for performance in each area. The ac-
companying figure shows a model of AM 
receiver performance and the various 
noise sources. 
Shot noise—The conversion of light 

energy, which arrives at the detector (PIN) 
junction in photon "packets," each at a 
particular energy level, to an electrical 
current flow involves the generation of 
hole-election pairs in the intrinsic junction 
region as the photons are absorbed. The 
effectiveness of this conversion is a 
statistical function and the deviation from 
perfect conversion is referred to as quan-
tum or shot noise on the detected signal. 
It is given by: 

i2, = 2e 1p A2/Hz (4) 

Where: 
e = charge on electron 
1p = detected current 

This noise is assumed to be spectrally flat 
over the CATV region of interest. Shot 
noise represents a fundamental limit on 
overall noise performance, to be asympto-
tically approached as other noise sources 
are reduced through improved device per-
formance. For calibration purposes, the 
accompanying table gives typical shot 
noise currents for detected CW carrier 
powers typical of AM lightwave systems. 
It should be noted that shot noise is a func-
tion of the average of "DC" current flow 
in the detector. This implies that a laser-
based system running at relatively lower 
index of modulation will experience a 
higher component of shot noise in the total 
receiver noise calculation. 

Relative intensity noise—Carrier-based 
intensity noise, commonly referred to as 

Shot noise currents 

Detected current 
(mA) 
2.0 
1.25 
1.0 
0.75 
0.5 

Shot noise current 
(paWfiz) 

25.5 
20.1 
18.1 
15.5 
12.8 

RIN in laser-based systems, may be 
looked at as the sum of two noise genera-
tion mechanisms. The first mechanism, 
or collection of mechanisms, is related to 
the specifics of the laser design. Process-
ing techniques, packaging techniques, 
degree and adequacy of isolation all af-
fect the "component" part of RI N. Addi-
tionally, there are noise generators exter-
nal to the laser that also must be con-
sidered by the system implementor. We 
will discuss these areas separately. 
• Laser source—There are several ex-

cellent references in the literature 3'4 

discussing RIN at the component level. 
Component RINs, measured at the out-
put pigtail under well-controlled condi-
tions, typically are in the region of —152 
to —155 dBm/Hz (mean) with a tight 
distribution, on the order of CI= 2 dB. 
Many units on the best side of this distribu-
tion are within a few decibels of the quan-
tum noise limit for the lasers. The quan-
tum limit5, on the order of —160 dBm/Hz, 
is similar to shot noise in origin and 
represents the fundamental limit on laser 
noise performance. Excellent RIN perfor-
mance is achieved with proper device 
design, low reflectance packaging and ef-
fective isolation of the output pigtail with 
an internal or external isolator. 
RIN performance for devices is often 

specified for AM lasers at the component 
level. Typically, minimum specifications 
are given under excellent but realistic 

"While limits on 
launched power do 
exist...typical CATV 
devices have sub-
stantial room for 
improvement." 

reflection conditions. 
• External effects—A second signifi-

cant degradation associated with reflec-
tions, which from the receiver's perspec-
tive appears as RIN, is the interferometric 
conversion of laser phase noise to inten-
sity noise8,7. In the limit where the 
distance between reflectors is much 
larger than the coherence length of the 
laser, it can be shown that the carrier-to-
noise ratio is limited by the following 
inequality8. 

m C/N < 2 B1 

8 R2 B, 
Where: 
R = geometric mean of the reflectivities 
B1 = spectral width of the laser due to 

chirping (HWHM) 
B, = noise bandwidth of an individual 

TV channel 
m = modulation index per channel 

(5) 

Taking typical values for B1(4 GHz), B, 
(4 MHz) and m (0.04), we find that: 

C/N < 55 dB if R > — 29 dB (6) 

Additionally, it is observed that the 
distributed backscatter of a long length 
(>12 km) of single-mode fiber will exhibit 
a reflectance equivalent to point reflectors 
at R — 32 dB, for which the C/N floor 
is —58 dB. 

For lasers exhibiting RIN in the —150 
dB/Hz region that is a secondary effect. 
It must be considered as unavoidable 
"implementation degradation" (i.e., 
beyond the component specification) for 
laser components with very low RINs 
(-155 dBm/Hz or better) and for systems 
where very narrow line width lasers (B1 < 
1 GHz) are employed. For direct modu-
lated solid-state lasers, it should be noted 
that the modulation current itself induces 
significant chirp ( > 4 GHz). 

Front end noise—Noise to electrical 
sources in the front end amplifier or inte-
grated optical receiver represents a sig-
nificant opportunity for creative RF circuit 
design. The performance of most existing 
digital lightwave receiver devices present-
ly in use for 1 Gb/s and up and having the 
required bandwidth for CATV applications 
generally falls significantly short of the re-
quirements for overload and linearity. 
Typically, the average received power in 
a CATV AM link is 25-40 dB greater than 
a state-of-the-art digital system. 

First generation AM receivers had 
equivalent input noise current in the range 
of 12 to 14 pa/.[Hz. These levels were 
achieved with high performance, high 
gain CATV hybrids that also had the 
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necessary power handling and inter-
modulation performance. At this level, 
front end noise current was comparable 
to the typical RIN current and shot noise 
current for typical 5 dB links9. 
Recent device developments have 

shown that reducing these noise current 
levels to the 4 or 5 perHz range is both 
practical and manufacturable. One ap-
proach uses a passive impedance mat-
ching network to achieve "noiseless" 
gain between the PIN detector and the 
amplifier device. A second approach is a 
conventional low noise transimpedance 
amplifier design optimized for the low 
noise, high bandwidth, high output power 
requirements of CATV. The test results to 
date on both units have revealed similar 
results. 

Further reduction of input noise will 
yield marginal results.  From a comparison 
between the 5 pa/-\/ Hz level and the table 
of typical shot noise and RIN current 
levels, it is apparent that front end noise 
can now be a less significant but still 
measurable degradation. Still lower noise 
active circuits, higher "noiseless" gains 
or the addition of noisy gain between the 
PIN and amplifier with an avalanche photo 
diode (APD) are possible, yet none exhibit 
significant potential and may be beyond 

the current state of the art. 

Summary 
Deployment of AM lightwave systems 

has generated a series of in-depth studies 
of fundamental mechanisms and provid-
ed a substantial base of actual field data. 
This accumulated experience also high-
lights areas for cautious optimism on 
improvements as well as providing prac-
tical guidance for field implementation 
engineers. 
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Surviving fiber 
(Continued from page 28) 

nector (or splice) and at the receiver in-
put can be measured and these numbers 
used to calculate the cable plant loss. 
From these two numbers then, the pri-
mary operating parameters of the link can 
be determined. These basic tests should 
be performed at installation and the data 
recorded for later reference in case of 
trouble. Also during the installation phase, 
an OTDR should be used to test optical 
return loss to make certain it meets system 
specs. 

Troubleshooting problems 
The system is having problems, what 

do you do? The first place to look is at 
receiver optical power. If the receiver has 
its own power monitor, check the warning 
light. If the receiver has no power monitor, 
you must use a fiber-optic power meter to 
test the power. This is done either by go-
ing into the link directly or through a tap 
installed in the link that can be used as 
a test point. If power is adequate at the 
receiver, the problem is either in another 
part of the system after the receiver or in-
side the receiver itself. Troubleshooting 
then must be done either by using more 
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The OTDR gives a "picture" of the fiber 
along its length. 

sophisticated test equipment or by 
swapping fiber-optic equipment to find the 
faulty component. 

If the receiver power tests low, either 
there is a problem with the transmitter out-
put or the cable plant. By next measuring 
the transmitter power, the problem area 
can be quickly isolated. If the transmitter 
power is low or zero the transmitter is obvi-
ously the problem and must be replaced. 
If transmitter power is within normal limits 
the cable plant is the problem. 

If the cable plant is the problem, an 
OTDR or cable fault locator is needed to 
find the trouble. These instruments work 
like radar, shooting a high power pulse 
down the fiber and analyzing the return 
signal. They will tell you where high loss 
points in the cable are, whether the cable 
has been broken and finally, spot points 
of poor optical return loss. 
Sometimes the cable problem is too 

close to the end in the "dead zone" of the 
OTDR. Then a HeNe laser visual cable 
fault locator is used. This unit puts a visi-
ble light into the fiber that actually will 
show breaks, bad connectors and splices 
as a visible glow, even through the yellow 
cable jacket of single fiber cables. You just 
connect it to the cable, turn it on, turn out 
the room lights and look for faults. 

If the cable plant has a problem, call an 

The optical fault finder is a low-cost 
alternative to the OTDR to find cable 
faults. 
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Figure 2: Test points in a fiber-optic CATV system 

CATV 
transmitter 

Measure 
optical power 
to calculate loss 

CATV 
receiver 

installation crew and go fix it. If a splice 
or connector with poor optical return loss 
is spotted, it needs resplicing or cleaning 
and reconnecting with new index match-
ing jell to get rid of the back reflection that 
is bothering the laser transmitter. 

Preparing for survival 
How does the system operator prepare 

for surviving emergency outages? First 
consider training. Maintenance personnel 
need to be well versed in fiber-optic tech-
nology, testing and troubleshooting. Be-
sides training classes, several good video 
training tapes are available. If a large 
system is being supported by system per-
sonnel, more sophisticated training, in-

cluding splicing and use of OTDRs would 
be advisable. 
Adequate fiber-optic test equipment 

needs to be available at key locations. A 
simple power meter "survival kit" should 
be placed in every building housing fiber 
equipment and given to all field person-
nel troubleshooting problems. Many sys-
tems will have their own OTDR or cable 
fault locator, unless they rely on a contrac-
tor to provide diagnosis of cable plant 
problems. Likewise with splicing equip-
ment; big systems will have their own, 
smaller ones will use contractors for 
emergency restoration. And don't forget 
to stock some replacement cable for the 
plant, in case of a major break, since 10-

The HeNe laser visual cable fault 
locator allows troubleshooting fiber-
optic cables in the OTDR's "dead 
zone." 

to 100-meter sections are sometimes 
needed for replacements where splices 
are made. And spares of any jumper 
cables are cheap insurance if a cable is 
broken. 

In conclusion, maintaining a fiber-optic 
CATV system is as easy as any other sys-
tem. One must merely transfer the think-
ing from copper to glass, train personnel 
and acquire some test and repair equip-
ment to be ready. If the experiences of cur-
rent users of fiber systems is any indica-
tion, you won't need it very often! 
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Fiber training 
(Continued from page 34) 

testing, connectorizing and installing. 
Classroom training is only an initial step. 
On-the-job training experience is essen-
tial in developing competent technicians. 
Hands-on training is important to system 
designers and managers. It gives a proper 
perspective on what is and isn't important 
in designing a system and what can be ex-
pected of their personnel. 

Large corporations can afford to pro-
vide their own training centers. For smaller 
companies that can't justify a separate 

training division, third party training com-
panies are their link to increased produc-
tivity. 

If you are considering outside training, 
shop around. Ask about equipment, in-
structors and training aids, and get refer-
rals. A student/instructor ratio of three-to-
four students per instructor is ideal for 
hands-on training. Find a company that 
covers subjects from an unbiased com-
prehensive perspective. Vendor training 
companies offer good training but antici-
pate a promotion of their equipment. 
Some manufacturers and vendors offer 
free training or training as part of the sales 
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Invest in one SIMULSAT rather than 
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one installation, one planning com-
mission to deal with, and one 
capital outlay. 
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"To handle the 
expected growth 
(in use of fiber), 
the average cable 
technician today will 
need to be prepared 
to install, trouble-
shoot and repair 
fiber-optic cable." 

agreement. Have them train you on their 
equipment. 

In-house or on-site training has its ad-
vantages. Your company can request cus-
tomized course content to fit your needs. 
You can be trained on the equipment that 
you will be using. Also, in-house training 
reduces travel expense, time and incon-
venience. The financial break-even point 
for considering in-house training may be 
as low as three individuals. (Now I'm not 
supposed to mention this, but there are 
those who choose their training location 
in luxurious vacation hot spots—a good 
idea if you can slip it past the manager.) 

Media-based training 
Although classroom training is effec-

tive, other less expensive alternatives 
should not be ignored. New inexpensive 
technology allows for shared training 
media in the price range from $10 to 
$1,000. You might want to consider video-
tape, audio tape or correspondence 
course training. 
Video training has become an alterna-

tive to the classroom setting. For the price 
of just one video training course you can 
send the course to each employee to 
watch at their convenience and the infor-
mation is on hand to review whenever. A 
$200 video can go a long way. Most of the 
fiber-optic and related videos put the live-
liest of us to sleep, but they do carry use-
ful information if you don't mind grinning 
and bearing it. I expect continued im-
provement in this arena. Many manufac-
turers loan or donate brief videos market-
ing their products and services. They are 
limited in depth but do have some training 
value. 
Audio tapes fall into the same category 

as videos, with the same strengths and 
weaknesses. They do have one unique 
advantage, which is they can be played 
just about anywhere. You can even listen 
to it in your automobile if you're sick of the 
5 p.m. rush hour news. Building a catalog 
of various technical tapes that can be 
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checked out is a good move for any com-
pany desiring to upgrade the technical 
level of its personnel. 
Some companies offer correspondence 

courses on fiber and related subjects. 
These are good for learning theory, but 
won't take you much farther. If your em-
ployees wish to gain college credits in job 
related courses, this is a good option. 
Also, evening courses at vocational col-
leges can provide credits and may be a 
good investment for both employer and 
worker. 

Shows and trade journals 
Conference programs and trade shows 

are in abundance and provide opportuni-
ties for inexpensive quality training. Ven-
dors are always eager to provide whatever 
information they can. The Optical Fiber 
Conference (OFC) on the West Coast pro-
vides the newest developments in design 
and components of fiber systems and 
Fiber Tour of Boston zeros in on the prac-
tical aspects. SCTE conducts confer-
ences focused on fiber as it relates to the 
CATV industry. There are conferences on 
sensors, ISDN, FDDI, LAN S, electronics 
and communications that pertain to the 
fiber field. You choose the topics of in-
terest cafeteria style. There are also 

satellite link training programs such as 
NTU, which may be watched on a pay-per-
view basis. Some companies pay a set fee 
to receive these broadcasts for their per-
sonnel. Peruse various publications for 
dates and locations of these conferences 
and training programs. Other options in-
clude traveling seminar programs, ranging 
in cost from $600 to $1,500 each. Quality 
instructors flood you with facts for two to 
four days in a group of about 25 people. 
Another element that should not be 

downplayed are trade journals, publica-
tions and books. Consider paying for 
home subscriptions of these for your co-
workers. They will be appreciated and well 
read. Don't neglect to receive the many 
free publications. The standard's commit-
tees provide a good source for reference 
materials. Books also are an alternative, 
but they act best as a resource and not a 
tutor. Establish a company library where 
books can be checked out. 

Training is not without drawbacks. It can 
be expensive. The average fee for com-
munications industry training is $250 per 
day. This does not include wages, travel 
and hotel expenses and training aids 
(such as golf clubs, etc.). In addition, small 
businesses constantly face recruiting and 
training difficulties because they regularly 

lose trained workers to larger firms who 
can offer more benefits. Each time you 
provide training for individuals you make 
them more valuable to someone else. Be-
cause of these problems, I advise com-
panies to evaluate their training needs 
carefully. "Assess the extent of the skills 
problem and consider options for miti-
gating it," notes Anthony Carnevale, chief 
economist and advisor for the American 
Society of Training and Development. 
Make it known that it is the responsibility 
of those who receive the benefit of special 
training to pass it on to their co-workers. 

"Training lets employees know what is 
expected of them. It lets them know that 
they are important enough for an employer 
to invest time and money. And it boosts 
morale and increases productivity," says 
Karen Dunn, CEO of Sterling Consulting 
Group, in Sausalito, Calif. 

For the right individual, training in-
creases loyalty. Individuals stay motivated 
and positive when they have the oppor-
tunity to better themselves. Stagnancy 
sows discontent. Balance is the key. Pro-
viding the right training to the right in-
dividuals at the right time will produce 
depth, open unexpected doors and bring 
many financial rewards for the future of 
your firm. 
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ATV antennas 
(Continued from page 44) 

is inaugurated. Several such satellites are now under construc-
tion and will be launched in 1992. Transmission of ATV chan-

g-

nels through lower power satellites would, of course, require 
larger diameter receive antennas. For example, for a transponder 
amplifier power of 8 watts (and corresponding EIRP of 34 to 37 
dBW), the required earth station antenna diameter would in 
crease to the 4.5- to 6.1-meter range. 

Figure 7: Isodipmetric contours for the reception of ATV in Ku-band; format transmitted in HDS-NA 
with 25 percent overdeviation 

2.20 meters 

Rain fade conditions (99.5 percent availability). Interference effects included in the determination of antenna diameters. 
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available that shows you, first hand, how powerful and how simple 
LANguardTM is to use for status monitoring excellence today... 
tomorrow.. and for many years to come. 

Reader Service Number 83. 

AAN AM Communications, Inc. 
1900 AM Drive 
P.O. Box 9004, Quakertown, PA 18951-9004 

MUM\ Phone: (215) 536-1354 Fax: (215) 536-1475 
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FOCUS ON: 

THE INSTALLER 
CERTIFICATION 
PROGRAM 

N 

SCTE Society of Cable 
Television Engineers 

INSTALLER MEMBERSHIP CARD 

Name: Vincent J. Adragna 
I.D. Number: I 1058 
Expiration: 08/01/91 

The above individual has successfully completed the areas 

indicated: 

Cable Preparation Meter Reading 

Written Examination 

The goals of the SCTE Installer 
Certification Program are to establish 
minimum skill requirements for in-
stallers and installer/technicians in the 
cable TV industry. Once they have 
mastered the elements of the program 
and successfully completed the re-
quired examinations given by SCTE, 
the Society will award them a 

certificate indicating their competence 
in this area. 

Local SCTE chapters and meeting 
groups, under the guidance and direc-
tion of SCTE national headquarters, 
will conduct the training and exami-
nation of all candidates. Installer 
training workshops and certification 
examinations also may be given by 
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any national SCTE director, members 
of the national SCTE staff, or other 
individual designated by the Installer 
Certification Program Committee. 

Installers and installer/technicians 
applying for certification will be 
charged a $25 registration fee. This 
fee will entitle the applicant to one 
full year's installer membership in 
SCTE, as well as covering the cost of 
the installer manual and the initial 
certification examination fees. Annual 
dues for renewing the installer level 
of SCTE membership will be $20. 
Additional copies of the manual alone 
are available at $15 each. 

Installer membership in the So-
ciety entitles the individual to all of 
the discounts afforded SCTE 
members at conferences, meetings 
and seminars, as well as discounted 
prices on all products, publications, 
materials and videotapes sold by the 
Society. Installer membership does 
not include voting privileges, holding 
an SCTE office at national or local 
chapter and meeting group levels, 
insurance coverage or any other 
active membership benefits that 
require an expenditure of Society 
funds. A special membership card 
will be issued for installer members. 

The certification program will 
consist of training conducted by local 
chapters and meeting groups using the 
installer manual as the basis for 
classroom training as well as "hands-
on" training in proper drop cable 
preparation and fitting installation and 
signal level meter reading. 

Upon completion of the training 
program, a 50-question written 
examination provided by SCTE 
national headquarters will be 
administered to the candidates. 
Chapter and meeting group presidents 
will be authorized to proctor this 
examination. Other local chapter or 
meeting group members may also 

receive approval to act as proctor 
following application to the 
certification committee. Prerequisite 
requirements for proctors include 
national membership for at least three 
years and a statement of ability from 
the chapter or meeting group. Written 
examinations must be scheduled with 
SCTE national headquarters at least 
45 days prior to the examination date. 
The number of examinations and 
answer sheets required must be sub-
mitted two weeks prior. All tests and 
answer sheets must be returned to 
SCTE national headquarters within 
two days following the examination 
date. The results and certificates will 
be returned within 30 days. In addi-
tion, an endorsement will be placed 
on the installers' membership cards 
indicating their certification by the 
Society. In order to reimburse groups 
for their training and testing efforts, 
each chapter and meeting group will 
receive $5 for each full certificate 
issued through their group. 

In addition to the written exami-
nation, two practical examinations 
will be conducted. The areas covered 
under the practical examinations are: 

1) proper drop cable fitting pre-
paration and installation, and 

2) signal level meter reading. 
Each of the practical exam-

inations, when successfully com-
pleted, will be recognized with special 
seals that are to be attached the 
certificate. Proctors for the practical 
examinations also must be approved 
by the certification committee. 

Installer Certification by the 
Society is valid for a period of three 
years. The triannual recertification 
process will be announced at a later 
date. 

SCTE and its local chapters and 
meeting groups are expected to seek 
support for the program from state 
cable TV associations and cable sys-
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tern management. It is our hope to 
convince industry management that 
every installer and installer/technician 
working in their systems should be 
certified—both in-house installers and 
contractor personnel. 

The following are the Society's 
installer members listed by their 
employer. SCTE congratulates these 
companies for their recognition and 
support of the training of technical 
personnel at the installer level. 

ATC Appleton 
Corry Fenske 
Steven Melchior 

Adelphia Cable 
Communications 
Loren Bradshaw 
Wayne Porter, Adelphia 
Corp. 

Allegan County 
Cablevisioq 
Patrick Gibson 
Earl Miller 
Randy Miller 

Alpine Cahlevisiort 
John Campbell Jr. 
John Linkous 
Ronnie Whaley Jr. 

aldwin Teleconi 
Tim Kusilek 
Jeffrey Segelstrom 

Bingham County 
Cable 
Hal Truman 
Kim Truman 
Dennis Whitehead 

Cable TV Montgomery 
Robert Armstrong 
Rayoldean Baker 
Reggie Barksdale 
James Barnes 
William Beacht 

Aaron Beckett 
Wallace Bell 
Julie Blank 
William Bowles 
Gregory Chaplin 
Thomas Chase 
Brian Covington 
Carl Crawford 
Samuel Cruz 
Mohamed EIRafi 
Vichael Fairchild 
Anthony Fitzgerald 
Roosevelt Green 
Steve Groce 
Sean Guihen 
James Hammons 
Marvin Harris 
Denon Hopkins 
David Hurt 
Collis Johnson 
Sam Kisseleff 
Ken Laroche 
Edward Lesser 
Charles Mazaleski 
Jonathon Newmann 
Lester Parker 
Douglas Patton 
Jammie Poindexter 
Reginald Primas 
William Sheffield 
Frank Shultz 
Jeff Singer 
Anthony Smith 
Michael Smith 
Peter Smith 
Calvin Spruill 
Timothy Steffish 

Ron Sutton 
Mike Swaney 
Christopher Uher 
Keith Wilkins 
Errol Williams 
Sean Winkfield 
Allen Witherspoon 
Robert Youger 
Robert Young 
Mark Younger 

Cable Vision 
Jeff Brisson 
Jane Chevalier 
William Dufresne 
Guy Harnett 
Mark Hennessy 
Keith Luedtke 
R.A. Nelson 
Jeff Zentner 

Cablesystems of 
Watertown 
Milton Alexander 
Patrick Amelio 
Timothy Ames 
Gregory Castro 
James DeLong 
William Gerkins 
Gary Hemenway 
Michael Peto Jr. 
Thomas Rexford 
Robert Scharf 
Gary Schloop 
Paul Tate 
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...... 

WRITTEN 
EXAMINATION 
COMPLETED 

PRACTICAL 
EXAMINATION: 

CABLE 
PREPARATIONS 
AND FITTINGS 
COMPLETED 

PRACTICAL 
EXAMINATION: 
SIGNAL LEVEL 
METER READING 
COMPLETED 

SCIE] Society of Cable 
Television Engineers 

"Serving the Broadband Industry's 
Technical Community" 

BROADBAND INSTALLER 
CERTIFICATION PROGRAM 

Presented To 

lobn et 

National Exectinve Vice President 

Group Presidem 

Carolina Cable 
Contractors 
Rodney King 
Boyd McKenzie 
Paul Sabot 
Donald Yakey 

Cencom Cablevision 
William Deel 
Tommy Lambert 

Charles TV Cable 
Jon Barrows 
James Dempsey Jr. 
Harry Lines 
Thomas Newlen 

Coeur d'Alene 

cableYiSit211 
Charlie Bell 
Jim Gregg 
Bruce Hathaway 
P.J. Mondine 

Member  1-0000 

on  9/1/90  Lopins  9/1/93 
Training and Testing Conducted by, 

ffieze napter 

Group So, plAry 

Columbia Cable 
Michael Avery 
Jim Bowen 
Robert Pippen 

Complete Cable 
Services 
James Beavers 
Tom Humphrey 
Danny Quinn 
Dave Wilson 

Celeste Vaneation 
John Webb 

Continentat 
Cablevision 
Joe Ballard, Continental 
Cablevision 
Michael DeBello Jr. 
Gerald Ludescher 
Harry Roush 

Cox Cable  
Frank Antonovich 
Gary Charlton 
Eric Isaacson 
Jim Stuchell 

Cox Cable of Spokane 
Mike Berklund 
Paul Cota 
Robbin Gard 
Paul Grayhek 
Randy Melius 
Carl Sherwood 

DilD_Cable 
Contractors 
Robert Collar 
Thomas Dietzen 
Sean Ebert 
Russell Epperheimer 
Gary Ewer 
Steve Nelson 
Paul Prolcash 
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John Rodriguez 
Kevin Zaidel 

Dimension Cable 
Mary Emmenderfer 
Kathy Rollins 

Durand Cable Co. Inc. 
Lee Anderson 
Patrick McManus 

Fxcalibur Cable 
David Devane 
Jeff Lindamood 

4-K Cable Service 
Kevin Logan 
Terry Turnmire 

Gauthier Cablevisiou 
Charles Gauthier 
Frank Gauthier 

H.B. Cable  
Construction 
Charles Cantrell 
Charles Harden 
Clifton Heal 
Jimmy Leach 
Jeffrey McLaren 
Loyd Messer 
Jimmy Phillips 

flarron Cable 
Dennis Dougherty 
Craig Ellis 
Ken Fordham 
Robert Hicks 
James Mellon 
Sam Teague 
Bill Watson 

ilenkeLs & McCoy 
Training Services 
Bryan Bowling 

Clifford Cogdill 
Callie Coplan 
Kathryn Hughes 
Kevin King 
James Lyles 
John May 
Robert Mowles 
Lonnie Neal 
Robin Rollins 

Howard Cable 
Brian Cornell 
Charles Sparrow 

Jones Intercable 
Andrew Gordon 
Mike Martino • 

King Video Cable 
Thomas Candelaria 
Matt Crider 
Jannel Cyr 
Jeff Gabree 
Karl Johnson 
Dave Nay 
Jeff Rankin 
Don Sims 
Bruce Williams 
Jeff Yeggy 

Marcus 
Communications 
Thomas Guzy 
Kevin Schmock 
Douglas Smith 
Duane VonHaden 

Metrovision 
Victor Gates 
Don Guarisco 
Paul Oelerich 
Clint Post 
John Schaefer 

Moscow Cablevision 
Clarence Cook 

Dale Floch 

Multivision 
Charlie Bridge 
Terrance King 
Keith Williams 

NET. Cable 
Ken Kabara 
Elmer Rabideau 

NaCom Corp. 
Mark Baumgardner 
James Bay 
Victor Ray Beckner 
James Bomemann 
William Bradley 
Lee Burwell 
Joseph Conn 
Jeffrey Connell 
Steve Connell 
Raymond Courtemanche 
Tom Cunningham 
D.A. Curtis 
Bill Drury 
Jimmy Drury 
Craig FaIkner 
Kevin Gathiff 
Lester Goods 
Brian Hunkeze 
Michael Kibuulca 
Steve McClanahan 
Robert McMillan 
Robert Mooney 
Hugh Morgeson Ill 
Edward Murtha 
Jeff Pennington 
Darrow Smith 
James Smith 
Steve Sutherland 
Brooks Thompson 
Jason Williams 
Paul Wooten 
James Young 
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New Media Cablevisiou 
Mike Harris 
Paul Jansen 

Oconto Falls Cable TV 
John Quade 
Carl Vonwinkel 

Paragon Cable 
Michael Adams 
Larry Anderson 
Gerry Becker 
Gary Berry 
Gary Bowfin 
David Christianson 
Julie Copeland 
Patrick Cosgrove 
John Deary 
John DeLalley 
Lance DeMarco 
Lane Devereux 
Bernie Doffing 
Jeffery Doums 
Jim Drobinski 
Tom Dulebohn 
Greg Ellcerton 
Edward Eysaman 
Dan Fischer 
Richard Flanders 
Patrick Galazen 
Robert Gangl 
Mark Gill 
John Glogowski 
Brian Goodroad 
Ronald Gullberg 
Lon Hall 
Ralph Hanson 
Stephen Harris 
Mau Haviland 
Richard Henkemeyer 
Larry Hildebrandt 
Frank Holmes 
John Hortman 
Terry Irvin 
Warren Johnson 

Terrance Jones 
Daniel Kaiser 
Steve Keeley 
James Koll 
Dan Kozak 
Kurt Krueger 
Michael Laughlin 
Michael Lloyd 
Michael I -oats 
Jerome Lund 
Mike McCarthy 
Ronald McDermott 
Daniel McVicker 
Fred Mecklenburg 
Daniel Miller 
Patrick Minelis 
Mark Miskowiec 
Ronald Moran 
Scott Olson 
Jamie Owens 
Robert Peters 
Michael PetsIca 
Perry Phillips 
Michael Ramsey 
Thomas Schnell 
Scott Schoeder 
James Schulz 
Alberto Serrano 
Frank Servedio 
Randy Siemers 
Ryan Snyder 
Penny Spence 
David Thompson 
Craig Teetzel 
Paul Thies 
Joseph Thill 
Luis Torres 
Joseph Viens 
Mark Vinnes 
James Waldemarsen 
Curt Westburg 
Raymond Weaver 

Raystay Co. 
George Gardner 

Rod Sollenberger 

$t. Croix Cable 
Bernard Gibs 
Robby Hassell 
Ralston Nicholas 
Abraham Ortiz 
Victor Otero 
Russell Rainsingh 
Paul Ruiz Jr. 
Jesus Saldana 
Jaime Santos 
Lincoln Smith 
Joseph Torres 

$t. Maarten Cable 
Ralph Boirard 
Albert Richardson 

Southern Wiscon*t 
Cable 
Curtis Thomas 
Matt Varney 

Star Cablevisiou 
Michael Bigsby 
Ken Gary 
Donald Helms 
David Hendrickson 
James Raven 
Bruce Ruffalo 
Kevin Sabel 
Dave Senz 

Staten Island Cable 
Vincent Adragna 
Carlos Astudillo 
Jim Byrne 
Robert Crowe 
Mark Dandrea 
Kevin English 
Steven Evensen 
Kevin Hogan 
Charles Philpott 
Pete Schwad 
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Kenneth Shepard 
Richard Sheridan 

Storer Cable 
Charles Cutson Jr. 
William Sachs 

Sun Valley Cablevisiou 
Brian Brown 
Victor Halstead 

TCI Cablevisiou 
Jack Betty (Pocatello) 
David Brown 
Michael Kempert 
(Greensburg) 
Mike Mason (MT) 
Russell Pendo 
(Greensburg) 

TKR Cable Co, 
Albert Day III 
Peter Luscombe 
Kenneth Malloy 

TV Cable of Carlisle 
Richard Alexander Jr. 
Don Beatty Jr. 
Michael Dilger 
Alan Hostetter 
Alan Jumper 
Norman Landry III 
David McCoy 
Toby Monismith 
Robert Moyer 
Joe Myers 
William Nickey 
Calvin Roth 
Scott Smith 
Robert Stephens Jr. 
Ronald Witherow 

TV Cable of Muncy 
Keith Bamonte 
William Evelhair 

TV Cable of 
Waynesboro 
Larry Crouse Jr. 
Brian Fawks 
Rick Fawks 
Daniel Lyons 
Donald Mays 
William Mays 
Earl Rowe Jr. 
Johnny Wolford 

Thorp Telephone 
Richard Dallas 
B. Arthur Stolp 

UAE-Boise 
Dennis Mark 
Rick Mick 
Brad Stalling 

United Artists 
Frank Gadberry 
Hal Young 

United Cable 
Carl Frandsen 
Mark Harrigan 
Stephen Kolarik 
David Lockwood 
John Morton 
Arce Paquing 
John Pruett 
Gerrald Timmons 
Donald Travis 
Richard Whatley 

Upper Valley Telecable 
Jeff Bowman 
David Rhoades 
Ron Rhoades 
Heinz Schreier 
Michael Walters 

Viacom Cablevisiott 
Wayne Bronikowski 

James Ellis 
Marlon Frizzell 
Billy Goodwin 
William Hall 
Tim Harris 
Kevin Killets 
Paul Mansfield 
Clayton McKenzie 
Steve McNaron 
Thurl Noonkester 
Chuck SanAgustin 
William Stanton 
Calvin Valentine Jr. 
Michael Weisbeck 

Vision Cable 
Mark Boltz 
Ron Gildea 
Paul Holliday 
Terry Kepley 
William Lerdo 
Abel Perez 
Troy Rambone 
Joseph Whalen 
Gregory Wilson 

W.W.C.C, 
Arne Olson 
Thomas Windjue 

Warner Cable 
Brian Gray 
Donald Moore 

Waymaker Co, 
Clarence Appleby 
Richard Forsyth 
Douglas Hair 
Ronald Perocchi 

Wittenburg CATV 
Dave Frigen 
David Schmidt 
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Companies with one 

listing 
Matthew Anderson, 

Amery Telecom 
Edgar Ardon, American 

Cable Systems 
Trent Bergman, Stan 

Cablevision 
Charles Brand, West 

Boca Cable 
Vincent Coletta, ColeUa 

Cable Installations 
Tod Dean, Alert Cable 
Michael Frazier, 

Manawa Telecom 
Adriano Gabriel, 

Advanced 
Communications 

Ben Gregory, Bend 
Cable 

Michael Guitter, Stanley 
Electronics 

Matthew Gunderson, 
Casco Televideo 

Troy Johnson, 
Cablevision Fox 
Cities 

Dan Klebold, Cable 
Masters 

Bill Kohrt, Kohrt 
Communications 

Jeffrey Lake, Howard 

Lake 
S. Lipoff, Arthur D. 

Little Inc. 
R. Steve Mays, Nelson 

County Cable 
Steven Miller, 

Wisconsin CATV 
James Mills Jr., Media 

General Cable 
Marshall Money, 

Summit Cable 
Ralph Olson, N.R. Cable 
Walter Pruitt, CATV 

Services 
Gene Robinson, 

Robinson's CATV 
Steve Rodela, Liberty 

Cable 
Robert Runchey, 

Cablevision of 
Chicago 

Joseph Schladweiler, 
Information 
Resources 

Mark Schroeder, New 
Richmond Cable 

Jay Shank, Midwest 
Cablecom 

Michael Stubbe, 
Dowden 
Cablesystems 

Darrell Suchomel, 

SCTE Issues Call forPapers 
and Workshops forExpo '91 

To get a head start on the planning 
of next year's expo, SC'TE is current-
ly soliciting proposals for technical 
papers and/or workshops to be pre-
sented at Cable-Tee Expo '91 in 
Reno, Nev. Technical papers that are 
accepted will be presented at the 
Society's 15th Annual Engineering 
Conference on June 13, 1991. 

Wayside Telecom 
Theodore Taylor Jr., 

Asheville 
Cablevision 

Reilly Welsh, Summit 
Cable 

Terrance Wenman, 
Cypress Comm. 

Company not listed 
Lawrence Christian 
Eustace Crump 
Robert Fields 
Johnny Free 
John Geis 
Vance George 
Michael Gibbs 
Tony Howe 
Craig Liotta 
Danich Lusk II 
Troy Phillips 
James Pope 
Roy Pope 
John Purvis Jr. 
Scott Stockwell 
Joseph Leo Strehl III 
Cliffy Taylor 
Ronald Walker 
Johnny Westerman 
James Wiley 
Delano Williams 
Donald York 

Proposals for workshops also are 
being solicited. Expo workshops are 
"hands-on" sessions that will provide 
attendees with in-depth instruction on 
technical procedures that are used in 
everyday practice. 

Submissions, which should in-
clude a brief abstract of the proposed 
paper or workshop, should be sent to 

e 
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Bill Riker, Expo '91 chairman, no Lion, please contact SCTE national 
later than Dec. 1. For further informa- headquarters at (215) 363-6888. 

SCTE Calendar 

The "SCTE Calendar" is an Interval feature incorporating Satellite 
Tele-Seminar Program listings(*), news of upcoming national events and 
announcements of upcoming local SCTE chapter and meeting group 
seminars. 

Dates for 1990 
Sept. 6 New England Chapter, Upper Valley Meeting Area—Holiday 
Inn, White River Junction, Vt. Topics: "Fiber Optics" and "Headend 
Consolidation." Contact: Matt Alldredge, (203) 328-0640. 

Sept. 10-11 Dakota Territories Chapter—Golden Hills Resort, Lead, 
S.D. To be held in conjunction with the South Dakota Cable TV 
Association show. Topics: "HDTV" and "Installer Certification 
Training." Contact: A.J. VandeKamp, (605) 339-3339. 

Sept. 11 Central Illinois Chapter—Sheraton Normal Hotel, Normal, Ill. 
Topic: "Vehicle Maintenance." Contact: Ralph Duff, (217) 424-8478. 

Sept. 11 New England Chapter—Sheraton Inn, Boxborough, Mass. 
Topics: BCT/E Category III, "Transportation Systems" with Randy Karr 
of Channel Master and BCT/E Category V, "Data Networking and 
Architecture" presented by Anixter. Contact: Jeffrey Piotter, (508) 685-
0258. 

Sept. 12 Michiana Chapter—Signature Inn, South Bend, Ind. Topic to 
be supplied. Contact: Russ Stickney, (219) 259-8015. 

Sept. 12 Razorback Chapter—To be held in Little Rock, Ark. Topic to 
be supplied. Contact: Jim Dickerson, (501) 777-4684. 

Sept. 13 North Country Chapter—Sheraton Midway, St. Paul, Minn. 
Topic: BCT/E Category V, "Data Networking and Architecture." 
Contact: Rich Henkemeyer, (612) 522-5200. 

Sept. 13 Big Country Meeting Group—Sweetwater, Texas. Information 
to be supplied. Contact: Albert Scarborough, (915) 698-3585. 

Sept. 16-17 Old Dominion Chapter—Holiday Inn, Richmond, Va. Topic 
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to be announced. Contact: Margaret Davison-Harvey, (703) 248-3400. 

Sept. 19 Appalachian Mid-Atlantic Chapter—Holiday Inn, Chambers-
burg, Pa. Topics: "Digital Fiber Optics" and "1 GHz Distribution" with 
Dave Jordan and Jim Parker of C-COR. BCT/E testing to be conducted 
in Categories I, II and III. Contact: Richard Ginter, (814) 672-5393. 

Sept. 19 Greater Chicago Chapter—Location to be supplied. Topic: 
BCT/E Category III, "Transportation Systems." Contact: John 
Grothendick, (800) 544-5368. 

Sept. 19 Razorback Chapter—To be held in Little Rock, Ark. Topic to 
be supplied. Contact: Jim Dickerson, (501) 777-4684. 

Sept. 22 Rocky Mountain Chapter—Location to be announced. Topics: 
"Connectors and Cable" and "NEC Rules." Contact: Rikki Lee, (303) 
321-7551. 

*Sept. 25 Satellite Ide-Seminar Program, "Cable vs. the Telcos (Part 
Two)." Plus "Local Origination Equipment and Its Use (Part One)" 
with Jay Dorman of MCPS Video Industries Inc. and Lenny Melamedas 
of UA Columbia Cablevision of New Jersey. Videotaped at Cable-Tec 
Expo '89 in Orlando. To air from 12-1 p.m. ET on Transponder 2 of 
Galaxy III. 

Sept. 25-27 Atlantic Cable Show—Atlantic City Convention Center, 
Atlantic City, N.J.. SCTE-coordinated technical seminars. BCT/E and 
Installer testing to be administered Sept. 26. Contact: SCTE national 
headquarters, (215) 363-6888. 

Sept. 26 Great Lakes Chapter—Information to be supplied. Contact: 
Daniel Leith, (313) 549-8288. 

Sept. 26 North Country Chapter—Edina Community Center, Edina, 
Minn. BCT/E testing to be administered in Categories I, IV, V and VII. 
Contact: Rich Henkemeyer, (612) 522-5200. 

Sept. 26 Piedmont Chapter—Location to be supplied. Topic: "Safety, 
System Grounding and Bonding." Contact: Rick Hollowell, (919) 968-
4631. 

Sept. 27-29 Dixie Chapter—To be held in conjunction with the 
Alabama Cable TV Association convention. Contact: Rickey Luke, 
(205) 277-4455. Information to be supplied. 
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Oct. 8 Greater Chicago Chapter—Information to be supplied. Contact: 
John Grothendick, (800) 544-5368. 

Oct. 10 Delaware Valley Chapter—Information to be supplied. Contact: 
Dan McMonigle, (215) 265-4233. 

Oct. 11 Chesapeake Chapter—Holiday Inn, Columbia, Md. Topic: 
"Video and Audio." Contact: Keith Hennek, (301) 731-5560. 

Oct. 17 Palmetto Chapter—Information to be supplied. Contact Rick 
Barnett, (803) 747-1403. 

Oct. 17 Penn/Ohio Meeting Group—Location to be announced. Topic: 
"Fiber Optics." Contact: Bernie Czarnecki, (814) 838-1466. 

Oct. 24 Ohio Valley Chapter—Columbus, Ohio. Topic: "Service from 
the Technician's Point of View." Contact: Jon Ludi, (513) 435-2092. 

*Oct. 30 Satellite Tele-Seminar Program, "Local Origination Equip-
ment and Its Use (Part Two)" with Jay Dorman of MCPS Video 
Industries Inc. and Lenny Melamedas of UA Columbia Cablevision of 
New Jersey. Videotaped at Cable-Tee Expo '89 in Orlando, Fla. 

*Tele-Seminar Programs may be downlinked by any cable system and 
recorded for immediate and future employee training purposes. All Tele-
Seminar Programs will air from 12-1 p.m. ET on Transponder 2 of 
Galaxy III. 

Second Annual Cable Games held 
By Rikki Lee 
Media Director 
Rocky Mountain Chapter 

Ten technicians representing three 
Colorado systems (Columbia Cable-
vision of Fort Collins, United Cable 
of Colorado and Jones Intercable of 
Broomfield) competed for medals and 
a traveling trophy in the SCTE Rocky 
Mountain Chapter's Second Annual 
Cable Games, held in cooperation 
with the Colorado Cable Television 
Association (CCTA). The event drew 
an audience of 100 people on the 
evening of Wednesday July 11 at the 

CCTA's annual convention at the 
Beaver Run Resort in Breckenridge, 
Colo. 

Co-emceed by Magnavox CATV's 
Eric Himes and the ATC National 
Training Center's Ron Wolfe, the 
games were sponsored by Comm/ 
Scope, Jerrold Communications, CT 
Publications, the National Cable 
Television Institute (NCTI) and 
United Video. Participating compa-
nies that supplied equipment and/or 
judges included the ATC National 
Training Center, Gilbert, NCTI, Tri-
lithic and Winfield Scott & Asso-
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dimes. 
Each contestant faced a test of 

knowledge, skills and speed at four 
events—cable splicing, system 
troubleshooting, distortion identifica-
tion and general cable knowledge. 
During each of four rounds, con-
testants were required to perform one 
task, receiving scores based on a scale 
specific to each event. 

New to this year's games was a 
fiber splicing exhibit courtesy of 
Anixter Cable TV. During the games 
and between rounds, several audience 
members practiced fusion and 
mechanical splicing. 

Totals were tallied from scores 
calculated by the judges after every 
event. Medal winners were an-
nounced as follows: 

Cable Splicing 
1st-Gold: Shawn Huston, 

United Cable 
2nd-Silver: Randy Longstrom, 

United Cable 
3rd-Bronze: Mark Gidley, 

United Cable 
Troubleshooting the System  
1st-Gold: Romeo Battazzi, 

Jones Intercable's Pam Nobles tests 
United Cable of Colorado's Mark 
Gidley at the distortion identi-
fication event during the Second 
Annual Cable Games at the 1990 
Colorado Cable Television Asso-
ciation convention. 

Columbine Cablevision 
2nd-Silver: Jim Dyke, Jones 

Intercable 
3rd-Bronze: Shawn Huston, 

United Cable 

Distortion Identification  
1st-Gold: Mark Gidley, United Cable 
2nd-Silver: Shawn Huston, 

United Cable 
3rd-Bronze: Shawn Bargas, 

United Cable 

General Cable Knowledge 
1st-Gold: Randy Longstrom, 

United Cable 
2nd-Silver: Mark Gidley, 

United Cable 
3rd-Bronze: Jim Dyke, Jones 

Intercable 

The traveling trophy, which goes 
to the top company based on its 
representative's aggregate score, was 
awarded to United Cable of Colorado, 
headquartered in Englewood. The 
expenses-paid trip to Cable-Tee Expo 
'91 (based on an individual's total 
score) went to Randy Longstrom of 
United. 

PAGE 12 



Appalachian Mid-Atlantic Chapter Second Vice President Lee Burkholder 
monitors the progress of the feast at the chapter's annual pig roast and golf 
tournament held July 25 in Scotland, Pa. 

Chapter and Meeting Group Spotlight 
"Chapter and Meeting Group 

Spotlight" is an Interval section that 
focuses on recent SCTE chapter or 
meeting group events noteworthy for 
their topic, attendance numbers or 
innovative approaches to technical 
training. 

The Appalachian Mid-Atlantic 
Chapter held its annual golf outing 
and pig roast July 25 at the Scotland 
Community Center in Scotland, Pa. 
Held each year in appreciation of the 
chapter's members, this year's event 
began with a golfing session at the 
Penn National Estates Country Club. 
Following a heatedly competitive 
outing on the course, the attendees 
convened at the community center to 
enjoy a roasted pig prepared by the 
chapter's second vice president, Lee 
Burkholder and his family. 

The Central Indiana Chapter 
held a meeting June 7 at the Holiday 
Inn Airport in Indianapolis that 
featured Wendell Bailey of the NCTA. 
Chapter First Vice President Gregg 
Nydegger reports that in his presenta-
tion on "Engineering Management 

and Professionalism," Category VII 
of the BCT/E Certification Program, 
Bailey said that on a national level 
about 70 percent of all BCT/E 
candidates pass the tests for Cat-
egories I-VI, but 70 percent fail the 

Tom Carbaugh of Jerry Conn 
Associates and Telecommunication 
Products receives a putter (donated 
by ComSonics) from Gary Selwitz, 
president of the Appalachian Mid-
Atlantic Chapter, in honor of his 
achieving low net at the chapter's 
July 25 golf tournament. 
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Category VII. "He said that SCTE is 
looking to see how a student thinks 
about a problem," Nydegger reports, 
"and professionals will not use 
excuses in place of making decisions. 
He also stressed that the ramifications 
of those decisions must be taken into 
account." 

Bailey also spoke on industry 
trends and possibilities for the future, 
including reregulation and must-carry. 

The meeting also featured a 
presentation on "Customer Service" 
by Ron Breedon of Indianapolis 
Power and Light. Nydegger reports 
that he said that even though his 
company had a monopoly, it tried not 
to let that affect the attitudes of its 
employees. Breedon reviewed 
measures his company has undertaken 
to improve customer service, such as 
friendlier office hours and a well 
trained staff. 

The chapter elected the following 
new officers at the meeting: Joe 
Shanks, president; Gregg Nydegger, 
first vice president; Kent Vermilion, 
second vice president; and Robert 
Ralston, secretary/treasurer. Nineteen 
people attended the event. 

The Chattahoochee Chapter met 
July 10 at the Perimeter North Inn in 
Atlanta for a technical seminar on 
safety and related issues. Speakers at 
the event included Tom Harvey of 
OSHA on "Safety Requirements," 
Dudley Ellis of the Georgia Depart-
ment of Transportation on "Roadside 
Operations," Stanley Word of Liberty 
Mutual on "Accidents and Hidden 
Costs" and George Hayes Jr. of 
G.E.S. on "Hazardous Communica-
tion Problems." 

"System Maintenance" was the fo-
cus of the Great Plains Chapter's 
July 25 meeting, held at the Regency 
Best Western in Omaha, Neb. Ron 
Hranac of CT Publications spoke on 
"Preventive Maintenance" and 

reviewed BCT/E Category III, 
"Transportation Systems." Barry 
Smith of Times Fiber spoke on "Drop 
Maintenance." Gary Williams of 
Channell Corp. gave a presentation on 
"Heat Dissipation." 

The Heart of America Chapter 
reported that its June 14 meeting, held 
at the Holiday Inn in Kansas City, 
Mo., featured a variety of pre-
sentations on important topics facing 
the industry today. Ron Ramage of 
the FCC discussed signal leakage and 
CLI. Mike Beach and Roy Siechepine 
of Kansas City Power and Light 
spoke on safety. Skytek's Wes York 
gave a presentation on flyover CLI 
mapping and invited attendees to 
come along on a live demonstration of 
a Skytek flyover. Don Henry of ATC 
in Kansas City discussed ground-
based CLI. 

The results of the chapter's elec-
tion of officers are as follows: Don 
Gall, chairman; Nathan Brewster, 
president; Ken Covey, first vice pres-
ident; John Giesch, second vice pres-
ident; Rand Reynard, secretary; Larry 
Douglas, treasurer; and board mem-
bers Alan Tschirner, Dennis Davis, 
Bill George, Don Mulls, Tom Schulte 
and Hal Mathews. 

The Iowa Heartland Chapter 
held a seminar on BCT/E Category 
IV, "Distribution Systems," June 15 at 
the Best Western Bavarian Inn in Des 
Moines, Iowa. Chapter Secretary/ 
Treasurer Mitch Carlson reported that 
speaker Chris Frederick of General 
Instrument "covered testing pro-
cedures and discussed block diagrams 
of amplifiers, converting volts to 
dBmV, various distribution cal-
culations, distribution terminology, 
and modulator and processor design 
and operation. Twenty people were in 
attendance. 

The Mount Rainier Chapter 
held a meeting July 11 at the St. 
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For the second year in a row, the Prime Time Cable team won first place at 
the Southern California Chapter's May 19 softball tournament. 

Andrews Church in Bellevue, Wash. 
The chapter's secretary and media 
director, Sally Kinsman, reports that 
"While not as scenic as the site of our 
last meeting on the salt water, this site 
certainly was inspirational, and hot. 
We covered construction at this 
meeting, which began with Timothy 
Wicks of the Washington State 
Department of Transportation. He 
provided the group of 45 attendees 
with valuable information about the 
permit process from the state's point 
of view. 

"Ed Schenck of Schenck Con-
struction followed with a discussion 
of construction from a contractor's 
viewpoint, and gave hints to the 
audience on how they could help the 
contractor with certain items that 
would help their projects speed up 
and flow smoother. He also gave 
examples of his past jobs that did not 
go well and provided reasons why. 

"After a lunch break we resumed 
to hear John Jacobson of Viacom 
cover construction from the operator's 
point of view. The group enjoyed and 
benefitted from all of the speakers, 
although one attendee (namely me) 
was caught with her eyes closed due 
to the heat. 

"Before the meeting started, our 
winner of free registration and trip to 
Cable-Tee Expo '90 registration, Ken 
McKeehan of Viacom, gave the group 
a short synopsis of what he learned at 
the event. He was very enthused 
about the expo and definitely learned 
a lot from the sessions. He also had a 
good time and brought back plenty of 
'stuff' from the exhibit floor, which 
he proceeded to give out to attendees 
who could not attend the expo. 

"We later had a drawing for three 
national SCIE memberships paid for 
by our chapter. The winners were Ed 
Schenck, Brad Archibald of Summit 
Communications and Steve Jambor of 
Viacom." 

The North Central Texas 
Chapter billed its June 20 meeting as 
"A Program of Interest to Managers 
and Technicians." Held at the Ra-
mada Inn in Hillsboro, Texas, the 
event drew 23 attendees. Roy Kraft of 
Park Cities Cable TV discussed new 
customer standards for service, what 
customers appreciate, how the in-
dustry is trying to meet these needs 
and how this will impact your sys-
tem. Bill Arnold of the Texas Cable 
TV Association talked about 
easement problems, right-of-way, 
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right-of-entry and similar areas. He 
also fielded questions about pending 
legislation in Congress, telco 
involvement and items affecting 
Texas systems. 

The Old Dominion Chapter held 
its "You're Appreciated" member-
ship celebration July 29 at Busch 
Gardens in Williamsburg, Va. All 
chapter members received free admis-
sion to the park. 

"Cable System Rebuilds and Up-
grades" was the theme of the seminar 
presented by the Piedmont Chapter 
July 25 at the Holiday Inn in Hickory, 
N.C., and July 26 at the Palace Motel 
in New Bern, N.C. The chapter held 
the seminar in two locations in an 
effort to bring them closer to more 
members in different parts of North 
Carolina. Fred Rogers of Quality RF 
led the technical sessions. 

Anixter CATV presented a full-
day program on "Fiber Optics" at the 
July 18 meeting of the Razorback 
Chapter held at Howard Johnson's in 
Little Rock, Ark. Twenty-two people 
were in attendance to hear technical 
presentations by Anizter's John Hern-
don and Wendell Woody. The presi-
dent and Region 5 Director of the 
national SCIE, Woody began the 
event with a slide presentation of the 

Society's programs and events. Hern-
don followed with a discussion on the 
manufacturing and specifications of 
light guide cable, and Woody covered 
the evolution of fiber, application 
architecture and test equipment. 

The New York City Meeting 
Group participated in a joint meeting 
with CTAM, Women in Cable and 
Minorities in Cable, held June 7 at the 
Omni Park Hotel in New York. The 
group presented the seminar "Our 
Issues and Challenges: 1990 and 
Beyond," which was moderated by 
Rich Fevola of its board of directors. 
Panelists for the session were the 
group's Vince Pombo of Paragon 
Cable and Bob Tenten of Manhattan 
Cable TV. Topics discussed included 
CLI, state and city legislation, plant 
usage and competing media. 

One hundred and five people were 
in attendance at the April 16 meeting 
of the Penn-Ohio Meeting Group, 
held at the Airport Ramada in 
Coraopolis, Pa. Ted Hanson of Post-
Newsweek Cable and Robert V.C. 
Dickinson of Dovetail Systems were 
speakers at the event, which 
concentrated on CLI and signal 
leakage. The event also featured 
vendor displays from Wavetek, 
Augat, Trilithic and ComSonics. 
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RF design 
(Continued from page 41) 

directional coupler and fed to a bridger 
amp. The bridger amp increases the oper-
ational levels for routing signals to the last 
two or three amps to each home or busi-
ness to be served. 
The feeder system takes the signals 

preserved and routed by the trunking sys-
tem, raises them much higher (typically 
in the +40t0 +52 dBmV range) and then 
distributes them past each residence to 
be served. The higher levels make for a 
more efficient method to tap off signals 
(using a device called a multitap) and 
route them to the home. Higher levels are 
a recognition that each home needs a cer-
tain amount of signal to feed the devices 
present (TV sets, VCRs, stereos, etc.), and 
that allowances must be made for signal 
loss in the service line to the home, and 
the losses associated with the feeder 
cable itself and the various tapping 
devices inserted. Although the higher 
feeder system levels create significant dis-
tortion levels, the short cascade of two to 
three amplifiers holds the distortion levels 
within manageable limits. 

System distortions 
Before going further in our examples of 

system distortion level analysis, amplifier 
level selection, and some sample calcula-
tions and design layouts, a brief discus-
sion of amplifier distortions is in order. The 
main categories of picture degradation 
due to active amplification of signals are 
noise addition and intermodulation distor-
tion. By definition and the law of physics, 
there are no perfect amps. Each amp in 
a system will add some amount of noise 
to each picture (carrier plus information 
sidebands) and some distortions to each 
picture. Distortions of primary concern in 
a CATV system are second and third order. 

Amplifier noise and noise figure: By 
definition, noise figure (NF) is a measure 
of each amp's quietness or an indication 
of how the noise produced by an amplifier 
compares with the noise produced by a 
75 ohm resistor at room temperature into 
a matched load. The important thing to 
remember is that the lower the NF the bet-
ter the amplifier, and less input signal will 
be required to achieve a given carrier-to-
noise ratio (C/N). C/N is the ratio, at any 
given point in the system, between the 
power of the system noise floor (measured 
in a 4 MHz bandwidth) and the power of 
the referenced carrier. C/N combines in 
a 1-to-1 fashion in a system. Stated dif-
ferently, each time the number of identical 
amps (unity gain and well-behaved) is 

Tools that work 
as hard as you do 

Over 20 years ago, the owners of 
Jackson Tools started installing cable 
systems and wiring homes that 
would be the first to receive a new 
wave of home entertainment. As a 
result came the knowledge and 
expertise to produce superior 
construction tools rugged enough to 
stand up to your needs and demands. 
Today, Jackson Tools is 

committed more than ever to 
designing and manufacturing the 
highest quality tools for cable 
construction. And we back our tools 
with a 3 year replacement guarantee. 
Because you work hard, so does 

Jackson Tools. 

Contact us for these and 
other fine tools: 

Adapters 
Benders 

Cable Blocks/Pole Mounts 
Comer Blocks 

Crossover Braces 
Ground Rod Drivers 
Midspan Setups 
Pole Brackets 
Positioners 
Reel Brakes 
Strand Brakes 

— Ask Us About Our 3-Year 
Tool Warranty! 

Or Jackson Tool Systems, Inc. 
See us at the Great Lakes Show, Booths 817, 819. 

P.O. Box 6, Clayton, Ohio 45315 Phone (513) 836-2641 

FAX (513) 836-0396 (800) 535-6470 

doubled in your design, C/N worsens by 
approximately 3 dB. 

Amplifier output capability vs. distor-
tions: The output capability of an amp is 
simply an indicator of the decibel per milli-
volt output level that can be achieved with 
a given number of channels at a given 
second or third order specification. It is 
usually stated as so many decibels per 
millivolt for a (spec) rating of —XX dB. As 
an example, a typical output level spec-
ification might be a +45 dBmV for —57 dB 
cross-modulation (XMOD). 

It should be noted here that while most 
third order distortions theoretically hold a 

2-to-1 reduction ratio with output level 
(more on this in a moment), this may not 
hold true in all instances, so try to obtain 
from the manufacturer the distortion level 
at your exact operating levels. Also be 
aware that NF is a function of design of 
the amplifier's input stages, second order 
ratings are a function of output levels only, 
but third order distortions are a function 
of output levels and the number of carriers 
or channels on the system. For example, 
a given output capability for an amp with 
12-channel loading will be reduced by 3.7 
dB when using 27 channels. Due consid-
eration to amplifier tilt must be given as 

COMMUNICATIONS TECHNOLOGY SEPTEMBER 1990 87 



Figure 1: Basic 
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well when using derating techniques. Out-
put capability is therefore normally stated 
with the number of channels in operation, 
at least for third order (and higher) 
distortions. 

Second order distortion is normally pro-
duced when a non-linear stage in an amp 
combines two carrier frequencies to pro-
duce a third frequency. In the days of 
12-channel operation, CATV amplifiers 

could be designed ignoring their second 
order distortion characteristics because 
the second order beats fell outside the 
bands of interest. 
Another problem or concern is that sec-

ond order beats, unlike third order, do not 
grow on a 6 dB per doubling basis, but 
rather somewhere between 3 dB and 6 dB 
per doubling. It is therefore difficult to 
predict just what level of second order 
beats there might be in various parts of the 
system. This is because carriers that mix 
to produce harmful second order beats are 
far apart in frequency. This provides more 
opportunity for a phase shift of the carriers 
to exist such that the second order beat 
generated in Amp 1 is likely to be out of 
phase with the second order beat gener-
ated in Amp 2. This is not the case in third 
order products, which are created in a 
more orderly fashion and are indeed more 
predictable in the system. Second order 
distortions therefore add somewhere be-
tween a 1-to-1 and 2-to-1 fashion. Stated 
differently, each time the number of iden-
tical amps is doubled in your design, the 
second order distortion worsens by some-
where between 3 dB to 6 dB. 

Third order distortion occurs when a 
non-linear stage in an amp combines two 
or three carrier frequencies to produce a 
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Figure 2: C/N calculations 
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third frequency. Third order beats have 
been with us for a long time. In fact, many 
of us old-timers observed triple beats 
creating a "wormy" or "busy" effect in the 
XMOD background of older CATV sys-
tems, when triple beat was barely dis-
cussed or recognized. 
Many interfering triple beats are pro-

duced by carriers near the same fre-
quency. For example, Chs. 9, 10 and 11 will 
beat together to produce an interfering 
carrier beat (zero beat) on Ch. 10's video 
carrier. Simple calculations demonstrate 
that: Ch. 9 video carrier plus Ch. 11 video 
carrier equals 386.5 MHz; 386.5 MHz 
minus Ch. 10 video carrier then creates 
a zero beat at exactly 193.25 MHz or back 
on Ch. 10! Third order distortions add in 
a 2-to-1 fashion in a system. Stated differ-
ently, each time the number of identical 
amps is doubled in your design, the third 

order distortion worsens by approximately 
6 dB. 

Do the math 
The concept of cascade arithmetic is 

built upon several basic principles. The 
first is called unity gain. In a typical CATV 
system, if we examine the output of the 
headend, we see signals set at a desired 
level to be transmitted down the coaxial 
cable. If there were no losses in the cable 
we could then transmit these signals as 
far as we desired and no amps would be 
necessary in the system. However, since 
we do not have losses in the cable (and 
splitting devices), amps are inserted to 
compensate for the cable and other 
losses. 

If the gain of the first amp in the system 
exactly compensates for the preceeding 
cable and passive loss, we have restored 
the signal level to its desired point again. 
Then successive amp-to-amp spans can 
do the same thing. Therefore, the com-
bination of one span of cable and associ-
ated passives plus the gain of the next 
amp has unity gain since the signal out-
put of the next amp is the same as the out-
put of the last, and the gain of each amp 
equals the loss in front of it. This concept 
can be used and will apply regardless of 

Figure 3: Third order 
calculations 
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whether the amp is flat or sloped. Most of 
the design techniques we employ relate, 
in one fashion or another, to this very basic 
principle. 
Cascade arithmetic assumes a unity 

gain system. The numbers and answers 
are only correct when unity gain principles 
are employed. With that in mind, let's take 
a closer look at combining and calculating 
C/N, and second and third order distor-
tions. (Editor's note: Performance calcula-
tions for non-unity gain designs are possi-
ble, but are very complex and time-con-
suming. In any event, unity gain concepts 
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Figure 4: Drafted design 
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are good engineering practice.) 
C/N calculations are shown in Figure 2. 

Calculations are basically done com-
puting the C/N for a single device, then 
taking the cascading into account with the 
10logN formula for identical amps. For ex-

ample, if eight amps are in cascade, the 
C/N of a single amp is calculated using 
the formula shown in Figure 2. If a single 
amplifier has a calculated input level of 
+10 dBmV and a 10 dB NF, then the C/N 
for the single amp is +59 (thermal noise 

floor) — 10 (NF) + 10 (dBmV input) = 59 
dB C/N. 
The previous cascading example is for 

eight amps, all identical and well-
behaved. The 10logN formula then be-
comes 1010g8. The log io of 8 is 0.903. Final 
cascaded C/N is therefore the C/N of the 
single amp, 59 dB minus the cascading 
factor of 9.03 (10 x 0.903), for a total trunk 
C/N of 49.96. This number also can be 
computed in your head as follows: Each 
time the cascade or number of amps 
doubles, the C/N becomes approximately 
3 dB worse. If a single amp has a C/N of 
59 dB, then two identical amps in cascade 
is 3 dB worse or 56 dB; four amps is 3 dB 
worse again or 53 dB, and eight amps is 
3 dB worse again or 50 dB (hence our 
49.96 answer). 

Third order is calculated similarly to 
C/N. The specification for a single amp is 
generally provided by the manufacturer. 
The number is then adjusted if necessary 
for the output level of system amps. Third 
order generally follows a 2-to-1 ratio 
change: If the spec is —70 dB at a +33 
dBmV then changing the amp level to +30 
dBmV will cause the third order spec to 
improve by 6 dB or to —76 dB. 

Figure 3 shows some amps with third 
order already calculated for each group-
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Stop The Thieves And You'll Stop Signal 
Leakage In MDU's. 

Thieves who steal your service are the 
most common cause of signal leaks 
in MDU's. 

So shut out those thieves with The 
Beast- high security apartment box. 
Made with 16 gauge aluminized steel, box-
in-a-box construction, and stainless steel 
arc welds, The Beast is virtually vandal 
proof. And when equipped with our 
SuperLock locking system, even employee 
tampering is almost impossible. 

Make 'Em Pay For It 
Thieves not only get you in trouble by 
causing serious signal leaks, they also steal 
your revenues. But if you've installed The 
Beast, they can't get into your box. So 
they'll have to get their cable service the 
old fashioned way—they'll have to buy it. 

This increase in subscribers, plus lower 
maintenance and leak detection costs, 
helps makeThe Beast cost efficient in 
almost any MDU application. 
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But if you install The Beast with the 
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also cut down on your CLI compliance 
problems. And you save on future main-
tenance and truck rolls. 

No wonder you'll find The Beast work-
ing for almost every major MS0 and in 
almost every major city. 

To find out how to putThe Beast to 
work for your system, call Cable Security 
today. We're the industry's number one 
source for high security installations. 
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ing of identical amplifiers; the trunk is —70 
dB, the bridger is —67 dB and the line ex-
tenders are —67 dB. The separate system 
performance numbers are then combined 
using the formula shown in Figure 3. Each 
separate number is divided by 20, then the 
antilog of that number is taken (10 raised 
to that power yields this number). All three 
numbers are added, then the log10 num-
ber is calculated and multiplied by 20. In 
the previous example, —70 dB divided 
by 20 with the antilog is taken to yield 
0.0003162. The 67 dB number yields 
0.0004467. All three numbers are then 
added together equalling 0.0012096. The 

log10 of this number is —2.91736 times 20 
equals the final combined system third 
order number of —58.35 dB. 
Many additional examples of calcula-

tions of distortions and noise could obvi-
ously be given, but space considerations 
here do not allow. Suffice it to say that 
many good books have been written that 
go into this in much more detail. Again, 
the intent here is to provide an overview 
only. 
Once the brand of equipment to be 

used in the design has been chosen and 
approximate cascade levels are known, 
overall system distortions can be calcu-

WASHINGTON CABLE 
SUPPLY, INC. 
We carry a full line of 

Cable T.V. Equipment and Accessories with: 
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Call for Competitive Prices or More Information 

1-800-888-0738 
See us at the Eastern Show, Booth 724. 
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lated and system design levels chosen. 
Levels must be determined before actual 
design layout can begin. Tablelisa sam-
ple distortions worksheet used to deter-
mine system design levels for a super-
trunk. 

In addition to system distortions, there 
are many system design parameters that 
must be chosen before design can begin. 
There are others that can be experi-
mented with or changed/modified as one 
proceeds. If you're using a computer, an 
ideal software package will allow full and 
diverse changing of design parameters 
before and during the system design. The 
following are parameters that must be 
considered for proper design layout: 

• passive values to be used and losses 
at multiple frequencies. 

• tap values and types to be used, and 
losses at multiple frequencies 

• cable types and insertion loss values 
at multiple frequencies 

• trunk operational levels, input and 
output 

• bridger operational levels, input and 
output 

• line extender operational levels, input 
and output 

• cascade deration for line extenders, if 
applicable 

• signal levels from multitaps to cor-
rectly feed homes 

• reverse design signal levels or max-
imum losses allowed if applicable 

Next, the design is calculated using 
manual calculation methods or preferably 
a computer program that allows all foot-
ages from an entire section of design to 
be entered at once. Then the overall 
design for that area is computed, recom-
puted and optimized by proper selection 
of devices and locations. Table 2 is a por-
tion of a sample printout showing the 
strand map section of Figure 1 designed 
to the parameters of the system distortions 
worksheet (Table 1). 

Finally, the finished and drafted design 
for our strand mapped area shown in 
Figure 1 looks like one in Figure 4. 

Basic system RF design encompasses 
many parameters and is not for the unin-
formed. A good computer program is a 
tremendous asset and tool for an accurate 
design. It does not, however, replace or 
supplement basic knowledge and theory 
behind such activities. 

Next month's article will take a look at 
basic AC power grid layout. There are 
complexities here as well, but basic 
knowledge and proper design tools will 
allow for accurate design layouts. 
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Think safety! Who me? 
By Bruce B. Habeck 
Regional Product Manager, Anixter-Seattle 

As professionals working in the environ-
ment that we do—driving daily in traffic, 
working around high voltage and climb-
ing poles and ladders—we all need to 
think safety. Professionals with "desk 
jobs" probably don't think about safety. 
As long as the elevator doesn't break 
down and they don't burn their hands on 
the coffee pot, there really is no need to. 
However, in the field, we cannot afford not 
to be alert at all times. 

Accidents usually happen because of 
one of four reasons: 

• We get into habits, routines, even ruts 
and often take for granted the job or 
environment we are in. Then when we 
least expect it, because we are not 
paying attention an accident occurs. 

• We become careless. It's late in the 
afternoon and we are behind on our 
work orders, so we hurry or take short-
cuts. Because of our negligence an 
accident happens. 

• Occasionally we have an audience— 
little children, a friend or an onlooker. 
We have a tendency to want to show 
or goof off. Unfortunately accidents 
happen at these times too. 

• Someone else is at fault and we are 
the victims. 

Since we cannot control the last reason, 
let's discuss the first three. 
How many of us have ever burned a 

pole? It's not a pleasant experience. Be-
sides ruining your shirt, pulling the creo-
sote wood splinters out of your chest, 
arms and hands (if you weren't wearing 
gloves) is very unpleasant and ruins your 
day as well. 
How many of us climb without gloves? 

It's bad enough taking out wooden 
splinters, but if you've ever run a fiber-
glass sliver into your hand when ascend-
ing or descending a fiberglass ladder, you 
know that pulling it out is a real spine 
tingler. 

How many of us, whether we're doing 
routine work or repairing problems during 
an outage, grab phone lines, power 
grounds, guys, etc., with bare open 
palms? We know that we should rap them 
with the back of our hand first or wear the 
proper hand protection. If we grab lines 
with open palms we could become victims 
of the "lethal voltage." It's not the voltage 
that kills, it's the amperage. It only takes 
5 milliamps to put your heart into fibrilla-

tion. However, a voltage of approximate-
ly 440 V is enough to constrict your 
muscles to an involuntary condition where 
you cannot pull away. This is what can 
happen to someone guilty of palming 
wires. 

Take the time 
We all have horror stories to tell about 

accidents that shouldn't have happened 
—all usually due to one of the first three 
reasons listed previously. When talking 
about safety, time is an issue. Lack of time 
is usually the number one complaint by 
all parties involved in an accident. 
When climbing a pole, how many of us 

take the time to eliminate garbage on the 
pole (rummage sale signs, election 
posters, bird houses, basketball back-
boards and all of the staples, nails and 
thumb tacks)? People seem to think they 
have the right to decorate the poles just 
because they happen to be in their back-
yard. They also are not allowed to build 
and attach their beautiful picket fences 
that seem to end up below half of the poles 
in town. I remember working with one 
fellow installer who was not about to have 
an accident because of debris on the pole. 
When he was completed at the pole, 
nothing remained that didn't belong there. 
It all came down. 
How much time does it take to remove 

our gaffs before walking around the truck, 
driving to the next pole or running into the 
7-Eleven for a soda? How much time does 
it take to put on a pair of gloves and a hard 
hat, put a set of chocks out, throw our 
cones out, strap off when working on lines 
or sharpen our gaffs? These precaution-
ary measures are not time-consuming, 
but go a long way toward preventing 
accidents. 
We have all heard of OSHA, the Occu-

pational Safety & Health Administration, 

but not many of us have had the folks from 
OSHA visit. Some states like Washington 
have instituted their own safety programs 
where they have taken the OSHA rules 
and regulations, added to and stiffened 
them, and now enforce them on a state 
level. Guess what? These states are 
making big bucks by fining us for our 
negligence. 
The cable TV industry has changed 

considerably in the past five to 10 years; 
it's much more professional. Cable com-
panies no longer have the reputation of 
just being some guys who hang coax on 
poles and bring poor pictures into your 
home that someone could get just as well 
with rabbit ears and a piece of tin foil. The 
"good ol' boy" days are gone. Putting on 
a pair of gaffs in the morning and leaving 
them on all day and having tough, cal-
loused hands from climbing without 
gloves are out. 

Make the time 
The industry in general has made some 

great efforts to better educate employees, 
and we should all take advantage of it. 
Besides the specialized training pro-
grams, there are many programs that we 
can become involved in regardless of 
whether or not the cable system supports 
them. National Cable Television Institute 
courses are good learning aids and the 
Society of Cable Television Engineers pro-
gram offers two great levels of training. 
As the industry becomes much more 

technically advanced, we all need to stay 
on top through education. Power doubling 
and feedforward systems of 450 MHz and 
above just don't operate as easily as the 
old push-pull amp systems. Installs must 
be precise to get the highest frequencies 
to the home. Staple dents, radius bends, 
drop lengths and drop diameters are all 
factors in bringing quality pictures to the 
customer. 
As we leave the good ol' boy days and 

become better educated, we become 
more professional. Safety is a big part of 
being professional. What we do reflects 
not only upon ourselves, but also on the 
company we work for. A great example is 
our driving record. It stays with us for a 
long time. Insurance rates have sky-
rocketed lately and companies are look-
ing for good driving records as well as 
educated employees. 

Safety awareness and training are 
around for one reason and one reason 
only—you! So make the time, take the time 
and think safety ( 
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Testing for "hot chassis" conditions 
By Alan Babcock 
Technical Training Manager 
Warner Cable Communications Inc. 

A successful CAN connection to a cus-
tomer's TV set must meet three criteria: 
it must work well enough to provide quality 
pictures, it must be as aesthetically 
pleasing as possible given the circum-
stances and it must be safe. There are 
many aspects to be considered in deter-
mining that the connection is safe. This 
article deals with only one part of a safe 
connection, the "hot chassis" condition 
found on some customer devices. 

What is "hot"? 
This article doesn't address those 

devices that are so hot they need to be 
handled with asbestos gloves. You'll need 
to talk to your local law enforcement peo-
ple to find out how to handle those. This 
article discusses items that are electrically 
hot. 
Most of you have had occasion to ex-

perience what you call a hot chassis on 
a TV set or other device. You suspect that 
if you see a spark jumping from the N set 
to the drop connector that the set must be 
hot, but what is hot? At Warner Cable we 
have established that any TV set, VCR, 
converter, etc., that has 10 volts or more, 
or carries household current on the anten-
na/cable connections, is hot. 

This decision was made by determining 
what voltage could be unsafe to our em-
ployees or a customer. We decided that 
10 volts probably isn't enough to hurt any-
one or cause damage to the cable system. 
Additionally, it has been our experience 
that when a TV set is hot it most likely has 
something close to 120 volts on the anten-
na lugs. 
A hot chassis condition is caused by a 

malfunction inside the TV set, VCR, etc., 
that has caused the power supply inside 
the device to become electrically separate 
from the chassis ground. The chassis 
should be at 0 volts with respect to the in-
coming AC and any internal grounds in-
side the device. When a connection 

breaks or something else happens inside 
the device to cause a discontinuity in the 
ground path a hot chassis condition may 
exist. 
The device may continue to work. Be-

cause the chassis of the device is at a dif-
ferent potential than the sheath of our 
cable system (which was grounded near 
the point of entry according to NEC and 
NESC codes) an arc or spark is seen 
when the cable connection is attempted. 
If the connection of the cable is com-
pleted, the sheath of our drop cable will 
provide a current path from the N chassis 
to ground. This creates a potentially 
hazardous condition. 

Testing procedure 
Before connecting a cable drop to a TV 

set, VCR or other device it is strongly 
recommended that you check for a hot 
chassis condition. (If you are a Warner 
employee or contractor it's required to do 
this.) To test for a hot chassis do the 
following: 

1) Make sure the device is on. 
2) Use a voltmeter set in the proper 

mode for measuring AC voltage not to 
exceed 120 volts. 

3) Touch one meter lead to the nut por-
tion of the cable drop. This is the reference 
ground point for your measurements. 

4) Touch the other meter lead to each 
antenna screw lug and/or threaded por-
tion of the 75 ohm barrel. Observe the 
meter as you touch each point. (Do not 
touch the metal part of the meter leads with 

"When a connection breaks 
...inside the device to cause 
a discontinuity in the 
ground path a hot chassis 
condition may exist." 

your hands or fingers. If the chassis is hot 
your body would become the current path 
between the device and ground.) 

5) Remove the meter lead from the 
cable F fitting and touch it to the threaded 
"ground" portion of the 75 ohm barrel on 
the device (if so equipped). 

6) Repeat Step 4 by checking the 
antenna terminal screws with the other 
meter lead. 

7) If there is 10 volts or more on any of 
the positions mentioned previously, the 
chassis may be considered hot. (This is 
according to Warner policy, and your 
organization may think differently. Check 
with your supervisor.) 

8) Reverse the polarity of the AC plug 
by unplugging the AC cord from the wall 
and reversing the position of the prongs. 
(If the plug is polarized this is not possi-
ble.) Repeat Steps 1 through 7. 

If a Warner Cable employee performed 
this test and found 10 volts or more on any 
of the connections, the cable would not 
be connected to the TV set. The customer 
would be informed that the device needs 
to be repaired before the cable connec-
tion could be completed. While this may 
inconvenience the customer, the option 
could be an unsafe condition for the 
employee and/or customer. 
Because experience has shown that 

most hot chassis have close to a full 120 
volts, a household-type voltage test lamp 
may be used for the test. The test lamps 
available at hardware stores for checking 
household outlets are usually designed to 
detect voltage of approximately 90 volts 
or more. While not as accurate as a volt-
meter, use of the test lamp will at least 
detect those situations where a definite 
safety hazard exists. 
By performing the check for a hot 

chassis before connecting the cable drop 
to a device your personal safety as well 
as the safety of the customer is enhanced. 
If at any time you feel safety would be com-
promised by connecting the cable to a 
customer's device, contact your super-
visor. 
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SHOULDN'T 
YOU BE ON 
A LADDER? 

For over a half century CIE has been 
providing their graduates (over 
150,000 of them!) with the training 
and confidence they needed to suc-
cessfully climb their chosen career 
ladder (the hardest part is getting 
started). We'd like to help you get 
started on that rewarding climb. With 
CIE's Cable Tech program you now 
have the opportunity to receive the 
most comprehensive training program 
in the CATV industry. 

Here's Why CIE's Cable Tech 
Training Program is Number One 
In the Business... No One Offers 
More Employable Training! 

Cable Tech 
Basic Electricity (40 lessons) 

II Basic Electronics ( 26 lessons) 
III Digital/Video Theory (34 lessons) 
IV Technical Report Writing 

(16 lessons, 3 papers) 
V Trouble Shooting using Symptom 

Diagnosis (18 lesssons) 
VI Electronics Technology with 

Digital (18 lessons) 
VII Electronic Technology with 

Advanced Digital & 
Microprocessor Laboratories 
(21 lessons) 

VIII Electronics Engineering 
Technology: Engineering Math & 
Circuit Analysis (42 lessons) 

:X Electronics Engineering 
Technology: Advanced Engineer-
ing Math, Circuit Analysis, and 
Physics (36 lessons 1 paper) 

• EARN A FULL ASSOCIATE DEGREE 
Upon completing each Cable Tech 
program you will be awarded an 
industry-recognized training certificate 
from CIE. And remember, all your 
training builds towards an Associate 
in Applied Science in Electronics 
Engineering Technology with Cable. 

We Encourage You To Look, But 
You Won't Find a More 
Comprehensive Training 
Program in the CA TV Industry! 
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A day in the life of 
the chief engineer 
By Steve Allen 
Chief Engineer, Jones Intercable, Roseville, Calif. 

It was a rainy morning and my coffee 
was cold. Something told me it wasn't go-
ing to be one of my best days. I was right. 
My secretary rang into my office to in-

form me that there was a lady on the ser-
vice line who was screaming to talk to 
whoever was in charge of the installers. 
"Those words again." 
I quickly looked around for someone to 

promote to chief engineer, but all I saw 
were retreating backs. So I resigned 
myself to my fate and picked up the call. 
"Good morning," I said, "this is Steve 

Allen. I am the chief engineer, how may 
I help you?" 
WHAM! I got it right between the eyes. 
"He did WHAT?" I said. 
"Blah, blah, #@*&#", she said. "Stupid 

person, blah, blah, blah, I'll sue, blah, 
#*@§$#& blah, blah, get over here 
NOW!!" 
Remember, maximum customer ser-

vice skills here. "Yes, m'am, I'll be right 
over." 
Upon arriving at the beautifully con-

structed and landscaped home of some-
one whose husband must be a success-
ful litigation lawyer, I was greeted rather 
coldly. Outside in the entryway was my in-
staller, covered with bits of fiberglass insu-
lation and gypsum drywall. I introduced 
myself to the customer and then asked the 
installer the obvious question. 
"OK, what happened?" 

"I was pulling a wire through the attic 
when I slipped off a ceiling joist and 
stepped through the ceiling in the living 
room. I immediately came down and 
called dispatch to send over my foreman 
and informed the lady that we would take 

"Outside in the entryway 
was my installer, covered 
with bits of fiberglass 
insulation and gypsum 
drywall." 

care of the damage. She was a bit upset, 
but said 'OK.' I then went back up into the 
attic to finish the job. I don't know how it 
happened, but I slipped again and fell. 
That's when the whole section of ceiling 
came down in the dining room on top of 
the table, with me on it. At that point, the 
lady kind of lost it and ordered me out of 
her home. Honest, it was a simple mis-
take, I didn't mean to do it." 

This I have to see for myself! 
Up to this point, the lady was pretty 

calm, but as we walked into the house, she 
began to wind up for the pitch. 

"Yes, m'am. Yes, m'am. Yes, m'am. No, 
I'm sure his mother had children that 
lived. No, m'am, I'm sorry but I cannot let 
you hang him from that rafter right up 
there. Yes, I will get a contractor out here 
immediately and we will make sure that 
the job is done to your satisfaction. We will 
reschedule this install to a later date." (And 
I promise you we will send a different 
installer.) 

After making arrangements to clean up 
the mess, I left my business card with her 
and escorted my installer to his truck. He 
appeared to be OK, just a bit shaken. 
"Time to get back on that horse and carry 
on with business," I said. "Please be more 
careful at your next job, and clean up or 
change your clothes." 
I got back to the office and began look-

ing for the number of the contractor I used 
last time. I poured another cup of coffee 
and got back to work, confident that it 
won't be long before I hear "those words 
again." 

This situation was the result of a safety 
violation, as many of them are. The indi-
vidual did not have a flashlight and was 
trying to work in the attic by the light 
coming through the attic opening. There 
are numerous hazards in dark locations. 
Having the right equipment and in work-
ing order is the individual's responsibility. 
This violation could have resulted in 
serious injury or even death. 
"Those words" are so often the result 

of someone breaking a safety rule or 
company policy. 
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Temperature conversion 
By Ron Hranac 

The cable industry uses both Fahrenheit and Celsius (Centigrade) temperature scales for measurement. The 
conversion between the two is relatively straightforward and can be done with a simple calculator. The accom-
panying charts provide conversions between the two scales; the first one covers Fahrenheit to Celsius from 
-40°F to +140° F, and the second covers Celsius to Fahrenheit from -40°C to +100°C. Both charts are in 
1° increments. The charts were created using the following formulas, and examples of their use are on the next 
page. 

Fahrenheit = (Celsius x 9/5) + 32 

Celsius = 5/9 x (Fahrenheit -32) 

Fahrenheit to Celsius Celsius to Fahrenheit 

o 

o 

*F *C °F *C °F *C *C *F *C • F 
- 40 -40.0 21 - 6.11 82 27.8 - 40 - 40.0 21 69.8 
- 39 - 39.4 22 - 5.56 83 28.3 - 39 - 38.2 22 71.6 
- 38 - 38.8 23 - 5.00 84 28.9 - 38 - 36.4 23 73.4 
- 37 - 38.3 24 - 4.44 85 29.4 - 37 - 34.6 24 75.2 
- as - 37.8 25 - 3.89 86 30.0 - 36 - 32.8 25 77.0 
- 35 - 37.2 26 - 3.33 87 30.6 - 35 -31.0 26 78.8 
- 34 - 36.6 27 - 2.78 88 31.1 - 34 -29.2 27 80.6 
- 33 - 36.1 28 - 2.22 89 31.7 - 33 - 27.4 28 82.4 
- 32 -35.5 29 - 1.67 90 32.2 - 32 - 25.6 29 84.2 
- 31 - 35.0 30 - 1.11 91 32.8 - 31 - 23.8 30 86.0 
- 30 - 34.4 31 - 0.56 92 33.3 - 30 - 22.0 31 87.8 
- 29 - 33.9 32 0 93 33.9 - 29 - 20.2 32 89.6 
- 28 - 33.3 33 0.56 94 34.4 - 28 - 18.4 33 91.4 
- 27 -32.8 34 1.11 95 35.0 - 27 - 16.6 34 93.2 
- 26 -32.2 35 1.67 96 35.6 - 26 - 14.8 35 95.0 
- 25 - 31.7 36 2.22 97 36.1 - 25 - 13.0 36 96.8 
- 24 - 31.1 37 2.78 98 36.7 - 24 - 11.2 37 98.6 
- 23 - 30.6 38 3.33 99 37.2 - 23 - 9.4 38 100.4 
- 22 -30.0 39 3.89 100 37.8 - 22 - 7.6 39 102.2 
- 21 -29.5 40 4.44 101 38.3 -21 - 5.8 40 104.0 
- 20 -28.9 41 5.00 102 38.9 - 20 4.0 41 105.8 
- 19 -28.3 42 5.56 103 39.4 - 19 - 2.2 42 107.6 
- 18 - 27.7 43 6.11 104 40.0 - 18 - 0.4 43 109.4 
- 17 - 27.2 44 6.67 105 40.6 - 17 1.4 44 111.2 
- 16 - 26.6 45 7.22 106 41.1 - 16 3.2 45 113.0 
- 15 - 26.1 46 7.78 107 41.7 - 15 5.0 46 114.8 
- 14 - 25.5 47 8.33 108 42.2 - 14 68 47 116.6 
- 13 - 25.0 48 8.89 109 42.8 - 13 86 48 118.4 
- 12 -24.4 49 9.44 110 43.3 - 12 10.4 49 120.2 
- 11 -23.9 50 10.0 111 43.9 - 11 12.2 50 122.0 
- 10 -23.3 51 10.6 112 44.4 - 10 140 51 123.8 
- 9 -22.8 52 11.1 113 45.0 - 9 15.8 52 125.6 
- 8 - 22.2 53 11.7 114 45.6 - 8 17.6 53 127.4 
- 7 - 21.7 54 12.2 115 46.1 - 7 19.4 54 129.2 
- 6 - 21.1 55 12.8 116 46.7 - 6 21.2 55 131.0 
- 5 - 20.6 56 13.3 117 47.2 - 5 23.0 56 132.8 
- 4 - 20.0 57 13.9 118 47.8 - 4 24.8 57 134.6 
- 3 - 19.5 58 14.4 119 48.3 - 3 26.6 58 136.4 
- 2 - 18.9 59 15.0 120 48.9 - 2 28.4 59 138.2 
- 1 - 18.4 60 15.6 121 49.4 - 1 30.2 60 140.0 
0 - 17.8 61 16.1 122 50.0 0 32.0 61 141.8 
1 - 17.2 62 16.7 123 50.6 1 33.8 62 143.6 
2 - 16.7 63 17.2 124 51.1 2 35.6 63 145.4 
3 - 16.1 64 17.8 125 51.7 3 37.4 64 147.2 
4 - 15.6 65 18.3 126 52.2 4 39.2 65 149.0 
5 - 15.0 66 18.9 127 52.8 5 41.0 66 150.8 
6 - 14.4 67 19.4 128 53.3 6 42.8 67 152.6 
7 - 13.9 68 20.0 129 53.9 7 44.6 68 154.4 
8 - 13.3 69 20.6 130 54.4 8 46.4 69 156.2 
9 - 12.8 70 21.1 131 55.0 9 48.2 70 158.0 
10 - 12.2 71 21.7 132 55.6 10 50.0 71 159.8 
11 - 11.7 72 22.2 133 56.1 11 51.8 72 161.6 
12 - 11.1 73 22.8 134 56.7 12 53.6 73 163.4 
13 - 10.6 74 23.3 135 57.2 13 55.4 74 165.2 
14 - 10.0 75 23.9 136 57.8 14 57.2 75 167.0 
15 - 9.44 76 24.4 137 58.3 15 59.0 76 168.8 
16 - 8.69 77 25.0 138 58.9 16 60.8 77 170.6 
17 - 8.33 78 25.6 139 59.4 17 52.6 78 172.4 
18 - 7.78 79 26.1 140 60.0 18 54.4 79 174.2 
19 - 7.22 80 26.7 19 66.2 80 176.0 
20 - 6.67 81 27.2 20 68.0 81 177.8 

*C *F 
82 179 6 
83 181 4 
84 183.2 
85 185.0 
86 186.8 
87 188.6 
88 190.4 
89 192.2 
90 194.0 
91 195.0 
92 197.0 
93 199.4 
94 201.2 
95 203.0 
96 204.8 
97 206.6 
98 208.4 
99 210.2 
100 212.0 
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Examples 
Problem: The manufacturer of the amplifiers used in your system specifies their performance at —40°F, 70°F 
and 140°F. What are those temperatures in Celsius? 

Solution: Use the formula 

C = 5/9 x (F — 32) 

= 5/9 x (-40 — 32) 
= 5/9 x (-72) 
= —40°C 

= 5/9 x (+70 — 32) 
= 5/9 x (38) 
= 21.1°C 

= 5/9 x (+140 — 32) 
= 5/9 x (108) 
= 60°C 

Problem: The components in a piece of test equipment are rated for performance up to 105°C, but your replace-
ment parts catalog lists components in degrees Fahrenheit. What is the equivalent temperature in Fahrenheit? 

Solution: Use the formula 

F = (C x 9/5) + 32 

= (105 x 9/5) + 32 
= (189) + 32 
= 221°F 

o 

o 

FIBER OPTIC TESTING FOR CATV 
• Power Meters 
• Fault Identifiers 
• Cable Assemblies 
• Fusion Splicers 
• OTDRS 

Call Noyes today for all of your fiber optic 
testing, splicing, and calibration/repair needs: 

NO YES 
FIBER SYSTEMS 

Belmont Business Park • PO Box 398 • Laconia, NH 03247 • 603/ 528-7780 

Reader Service Number 53. 
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OPTICAL SOLUTIONS THAT 
OPTIMIZE PERFORMANCE 
Magnavox has a line of sophisticated fiber optic prod-
ucts, including transmitters, couplers and receivers, 
that work in unison with your RF equipment to bring 
cost-effective fiber optic quality to your coaxial sys-
tem. The result is a system with higher subscriber 
satisfaction and plenty of room to grow. 

AM fiber optic products are 
currently available in rack mount 
and strand mount configurations. 

By upgrading with fiber optics you boost system 
capacity, reliability, quality and profits. By using 
Magnavox you get a quality system designed by fiber 
optic professionals. 

So, bring your cable system into the 21st century 
with the Magnavox Fiber Optic System. Call your 
Magnavox representative to find out more. 

MAGNAVOX 
FFN 
CATV SYSTEMS, INC. 
100 Fairgrounds Drive, Manlius, NY 13104 
(315) 682-9105 Fax: (315) 682-9006 
Call 1-800-448-5171 (In NY State 1-800-522-7464) 
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See us at the Great Lakes Show, Booth 701. 

QUALITY 

EXCITEMENT 

ATJGL ELECTRONICS WE INCOR - 

PORATE ALL THREE INTO EVERY 

JOB. • OUR TECHNICIANS HAVE 

THE SKILLS NEEDED TO GIVE YOU 

THE HIGHEST QUALITY REPAIR 

AND CALIBRATION. 411. 

JUL ELECTRONICS. THE 

QUALITY YOU DEMAND. THE SPEED 

YOU REQUIRE. THE EXCITEMENT 

YOU APPRECIATE. • CALL JUL 

ELECTRONICS — WE'RE READY 

TO MEET YOUR NEEDS. 

JGL 
ELECTRONICS, INC. 

4425 BLACKSTONE DRIVE 
INDIANAPOLIS, IN 46237 

317-783-6130 
800-888-6130 

FAX 317-787-3160 
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Speaking of switch-mode 
power supplies... 
By Jud Williams 
Owner, Performance Technological Products 

For the last several years the trend in 
DC power supply regulators has been 
moving toward switch-mode regulators 
and away from linear types. As switching 
regulators become more firmly entrenched, 
there is increasing controversy concern-
ing them. The reason for the shift over to 
switching regulators is their inherent effi-
ciency, some approaching 90 percent, 
and also because they dissipate less heat. 

Bad with the good 
Along with these advantages, some 

very serious problems have arisen. One 
of the problems is reliability due in part to 
their complexity. This is not only a problem 
in the cable TV field but it also is plaguing 
the electronic and computer industry. In 
contrast to a switching-mode power sup-
ply, which may have as many as 60 or 
more components, a simple linear power 
supply may have as few as four com-
ponents: an isolation transformer, bridge 
rectifier, filter capacitor and regulator. 
Another problem is the matter of power 

factor, also a major concern throughout 
the electronics industry. Power factor is a 
rather difficult concept to grasp but it boils 
down to something akin to efficiency. The 
effect that power factor has on an elec-
trical distribution system is the increased 
need for higher current capacity. To obtain 
the maximum amount of usable power 
from an AC line, the current should be 
sinusoidal and in phase with the line 
voltage. When it is not, the power factor 
is affected. 
The problem is further compounded by 

the harmonic distortion in the current 
waveform. This is caused by the input 
capacitor of a switch-mode power supply 
drawing discontinuous current while be-
ing charged. Since power factor is defined 
as the ratio between true power and ap-
parent power, ideally one would want the 
voltage waveform to be in phase with its 
current waveform and have the lowest 
possible harmonic distortion. Certain fac-
tors preclude this from always being the 
case. If there is a highly capacitive load 
(as is the situation with switch-mode 
power supplies), the current leads the 

"To obtain the maximum 
amount of usable power 
from an AC line, the current 
should be sinusoidal and 
in phase with line voltage." 

voltage. This phase shift can often reduce 
the power factor to something like 50 per-
cent. If the total harmonic distortion as de-
scribed earlier is something on the order 
of 150 percent, then we are certainly look-
ing at a much higher current drain than 
anticipated. Thus, we have in effect thrown 
our efficiency out the window. Our primary 
electrical system must be increased to ac-
commodate the extra burden put upon it. 
There have been efforts to correct the 
problem; a device called a power factor 
controller was recently introduced, al-
though I am not aware of its use in the 
cable TV industry. 

Troubleshooting 
When troubleshooting switch-mode 

power supplies there are certain pro-
cedures to follow. First and foremost, if at 
all possible use a DC oscilloscope. The 
whole job goes much quicker since the 
scope will allow you to observe waveforms 
(a very important aspect of switch-mode 
power supplies) as well as measure DC 
voltage levels quickly and conclusively. 
Another valuable device to have is a DC 
bench supply that will deliver up to 3 
amperes (A) at 30 volts (V). It also helps 
to have some power resistors to use as a 
load. A 25 ohm, 50 watt resistor will draw 
approximately 1 A from a power supply 
under test, which in most cases is ade-
quate. Finally, a 60 V RMS source such 
as a ferro also is needed. 

As with any electronic device your first 
step when troubleshooting should be a 
visual inspection of the circuits to locate 
burned, discolored, blistered or swollen 
components, which often lead directly to 
the problem. When checking fuses don't 
always trust your eyes. Test with an ohm-
meter to be certain. 
Since the most bewildering aspect of 

any electronic device is the presence of 
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Alpha Technologies' standby power supplies and 
Johnson Controls' Dynasty Gel Cells: a combination 
that rises above all others to achieve the very best in 
service life, performance and value. That's why more 
and more MSO's agree: Dynasty Gel Cel batteries are 
the best choice for their standby power needs. 

Dynasty Gel Cell batteries live longer. They use 
technology uniquely suited to the demanding 
CATV environment for standby 
power systems: the toughest envi-
ronment for any battery. And 
Dynasty batteries are produced with 
a commitment to quality unmatched 
by other battery manufacturers. Alpha 
shipment coordination system ensures 
that your Dynasty Gel Cells arrive 

J HNSON 
CONTR LS' 

H 

fresh and on time so their valuable lives aren't spent 
waiting for installation. Alpha's battery chargers are 
temperature compensated - solving the common 
problem of overcharge in warm weather and 
undercharge in cold - assuring you get the maximum 
in service life from your Dynasty batteries. 

a We're not promising everlasting life, but Dynasty Gel 
Cell batteries from Alpha and Johnson Controls will 

provide a longer, more productite service life 
than any other standby battery for cArv. 
You don't have to reach for the stars for that 
kind of performance, just reach for the phone. 
Alpha Technologies' power supplies and 
Johnson Controls' Dynasty Batteries: 

the two technologies that have become 
an industry standard. 

ALPHAI ITECHNOLOQIES 

3767 Alpha Way, Bellingham, WA 98226-8302 
TELEPHONE: 206-647-2360 FAX: 206-671-4936 

See us at the Atlantic City Show, Booth 510. 

5700 Sidley St., Burnaby, B.C. V5J 5E5 
TELEPHONE: 604-430-1476 FAX: 604-430-8908 
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PERFORMANCE 

The tools of choice by Cable Prep 

• Hand-crafted from precision parts 
• Proven in the field for durabililty 
• Made in the U.S.A. • Competitively priced 
• Today's CAN toolmaker, CABLE PREP 
We make your job easier! 
Copyright 1989 Ben Hughes Communication Products Co. 

cable p 
BEN HUGHES COMMUNICATION PRODUCTS CO. 

207 Middlesex Avenue RO. Box373 
Chester, Connecticut 06412-0373 
(203)526-4337 FAX: (203)5262291 

MOST MANEUVERABLE 
THE LINE-WARD 
L-2 

SMALLEST 
TURNING RADIUS 
OF ANY MACHINE 
ON THE MARKET 
• Up To 16" In Depth 

• Boring Attachment 
Available 

YOU CAN 
LITERALLY TURN 
ON A DIME 
• Our unique, patented 
design centers the 800 
lb. total weight directly 
over the 4-wheel drive 
with the blade in the 
exact center of the 
machine. 

LINE LAYING MACHINES 
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Line-Ward Corp. 
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an IC chip, the rest of this article will con-
centrate on troubleshooting the IC regu-
lator. Actually they are very simple to deal 
with if you know which pins on the device 
are important to consider. When working 
with an analog device such as a power sup-
ply regulator, only two or three pins are sig-
nificant. If there is any deviation from nor-
mal at any of these key test points, the 
device should be considered defective 
and be replaced. It would be helpful if the 
manufacturers would indicate proper volt-
ages and/or waveforms for these particu-
lar points on their schematics. It would 
certainly relieve the world of a lot of head 
scratching. 
Since Scientific-Atlanta's switching 

regulators are quite typical and have 
several variations on the market, we will 
examine the troubleshooting procedure 
for them. Several other manufacturers 
use the same regulator chips in basically 
the same configuration, so this explana-
tion would apply to them also. 

To begin with, you must be familiar with 
the numbering system used to identify the 
various pins on the chip. Both a 14-pin and 
16-pin "dual inline package," commonly 
called a DIP, will be described. The pin 
arrangement is viewed from the top side 
of the chip and for orientation begin by 
locating a notch at one end of the pack-
age. With the chip turned so that the notch 
faces away from you, Pin 1 will be to the 
left of the notch. The rest of the pins run 
down that side coming toward you, then 
cross over the chip at the end opposite the 
notch and continue back up the other side. 
The last pin is to the right of the notch. You 
are, of course, viewing the IC from the 
component side of the PC board. 

Older switch-mode power supplies use 
a 14-lead regulator known as the Type 723. 
The chip receives its power to function 
from a 12 V source and may be verified 
by checking Pin 3. The chip puts out a 
reference voltage on Pin 6 that may vary 
anywhere between 6.5 and 7.5 V Finally, 
Pin 13 will have pulses riding on it. If all 
these voltages are present you may rest 
assured that the chip is good. 
Newer switch-mode power supplies 

use a 16-lead regulator known as the Type 
594. This chip receives its power to func-
tion from a 25 to 30 V source, which may 
be verified by checking Pin 12. The refer-
ence output is on Pin 14 and should 
measure between 4.5 and 6 V Pin 5 
should have a sawtooth waveform riding 
on it. When all these voltages are present, 
the chip is OK. The rest of the power sup-
ply requires traditional straightforward 
troubleshooting techniques and will not 
be covered here. 
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How to talk to non-techs 
By RIkid T. Lee 
Editorial Consultant 

You feel misunderstood by your non-
tech co-workers. Lately you've ignored 
them. You realize there's a technical 
language barrier between you and non-
techs, but you can't tear it down. If you talk 
to them about your job in any detail, their 
eyes suddenly seek an exit. So when 
you're in an elevator with a friendly non-
tech, the talk focuses on football scores, 
stormy weather or last week's company 
picnic (where you avoided non-techs). 
Now you find yourself alienated from 
some important people. 

But if you want to, you can end your 
self-imposed exile—and fast. You can 
demolish that dreaded wall of silence and 
even enlist the non-techs' help in keeping 
it down forever. Instead of humming the 

tune (made famous by Rex Harrison in Dr 
Doolittle) "If I Could Talk to the Non-
Techs," you can succeed in doing so by 
following some simple tips. 

What do you need from me? 
Your main objective when communi-

cating technical information to non-techs, 
either in a conversation or a meeting, is 
to give them what they need in order to do 
their jobs better. So, before chatting en-
thusiastically about carrier-to-noise in 
your system's upgrade, start out by asking 
non-techs, "What kind of information can 
I provide you?" 
When you think about it, the world of 

non-techs is different from yours. Your job 
might require you to troubleshoot the 
plant, test new hardware in the lab or 
teach pole climbing. On the other hand, 
corporate executives expect results, 
system managers demand efficient oper-
ations, controllers want expenses within 
budget and CSRs need answers to sub-
scriber questions. Rarely would non-techs 
care to know your specific methods, pro-
cedures or techniques; these things 
wouldn't help them out. 

In a one-on-one between you and a 
non-tech, find out (or directly ask) what 
that person does on the job; then zero in 
on what data you can provide to fit those 
needs. In most cases, some thought 
before plus a little self-control during your 
answer are all that's required to give the 
proper amount of info at the correct tech-
nical level. You're not aiming to photocopy 
all of your technical knowledge and 
deposit it into a non-tech's brain; only a 

Vulcan mind-meld can accomplish that. 
And when you present a proposal or 

progress report in a meeting with non-
techs of various job titles, levels and expe-
rience, don't explain technical theories or 
procedures. Time is limited, so speak of 
results, benefits and tangibles: what 
equipment is needed, how much will it 
cost, who must be hired, how long it will 
take, how will it improve service, what are 
the alternatives and what decisions must 
be made. 

Avoid using technical terms (including 
abbreviations like "MHz" and "dBmV"); 
non-techs don't like jargon. When people 
hear a word they don't understand, they 
search their memory for what that word 
means (or what it sounds like): "Did Sam 
say 'multiplexing'? Wait, that must be a 
high tech word for 'multiplying.' " Hence, 
people stop listening. Also, they may 
become angry and feel you're strutting 
your stuff at their expense. Deep down 
they might get the impression you don't 
care much about them. 

But if you must use (or forget not to use) 
a technical term unfamiliar to most non-
techs, explain it. Example: "The fiber up-
grade will give us 550 MHz, which is the 
capacity for about 80 channels." Also pro-
vide visuals (slides, overheads or boards) 
and go to the easel to sketch a concept 
your audience absolutely must under-
stand in order to make an enlightened 
decision. Make your visuals as realistic 
and action-packed as possible. Don't just 
flash a schematic of the guts of an OTDR; 
rather, show a photo of one—even better, 
a photo of someone using it. 

If other techs are present at the 
meeting, what then? You can write an 
abstract of your report (enclosing any sup-
porting data) for the techs in language 
they are familiar with. But when you speak 
to the whole group, focus on the non-
techs. Give them plenty of things to look 
at—handouts, charts, etc. Keep the door 
wide open for questions and clarification. 
Seek out group participation. And every 
few minutes ask, "Does anyone have a 
question about...?" or "Would you like it 
if I gave an example?" In no time at all 
you'll be a big hit with the non-techs. 

Show them a class act 
To most non-techs, even the simplest 

technical data is hard to swallow. Here's 
where you come in: Widen the horizons 
of non-techs by teaching department or 

companywide seminars on topics like new 
technologies, how a cable system works, 
basics for CSRs, etc. If classes start after 
5 p.m., attendance should be voluntary. 
Increase your audience by posting color-
ful flyers with trick questions to entice non-
techs to find out more: "What's the mpg 
rating for a direct pickup?" 

Here are some suggestions on how to 
plan course content: 

• Expand their curiosity about "popular" 
topics (fiber, HDTV, DBS, CLI, interdic-
tion) with some myth-shattering facts. 

• Include technology of common in-
terest, especially with sales and/or 
ma-keting groups: pay-per-view, 
digital audio, interactive video. 

• Explore issues that affect the entire 
company: safety on the job, leakage, 
lightning protection, theft of service, 
customer contact. 

• Avoid the "nuts and bolts" of a tech's 
routine day as well as complex con-
cepts (design, headend maintenance, 
sta:us monitoring). 

To begin, have the class fill out a multi-
ple choice quiz (20 questions) on what you 
will cover. Later, give out the same test 
with answers circled and explained so stu-
dents can keep it for reference. 
When you instruct, start your explana-

tion at the lowest level, then work your way 
up. You can expect different job titles to 
walk away with different facts, according 
to their needs. While demonstrating a 
hand-neld leakage detector, explain why 
it's needed and how it can improve sub-
scriber satisfaction (for the CSR); how 
much it costs and who should have one 
(accountant); how to recognize one by 
sight, sound, function and operation 
(assistant manager); how it works (system 
manager); etc. 

YoL. shouldn't avoid technical words— 
just be sure to include definitions and ex-
amples each time. Also use lots of visuals 
and impromptu drawings. Through-
out the seminar, review your important 
points and ask, "Clear so far?" If some are 
still confused, explain the point again. You 
can never be too basic to non-techs. Keep 
the floor open for questions all the time. 

Ncn-techs will need more than one 
class. Plan one every month or so to review 
previous classes and to go further. Do this 
and you'll reap benefits for years to come. 
You'll be well-respected, non-techs will 
seek you out and that language barrier will 
come tumbling down. 
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SAVE TIME 
AND MONEY! 

Call your RMS 
Account Executive for 
price and ON TIME 
DELIVERY FROM STOCK 

Consistent QUALITY over time 
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RAW ELECTRONICS, INC. 
621 Route 46, Hasbrouck Heights, N.J., 07604 
CALL COLLECT: (201) 288-8833 
(New Jersey only) 
FAX: (201) 288-1625 

TOLL FREE: (800)223-8312 
(Continental U.S.A., Puerto Rico, U.S. Virgin Is.) 

TECHNICALLY SPEAKING 11111 

Three organizations 
for the future 
By Dr. Richard R. Green 
President and CEO, Cable Television Laboratories Inc. 

I appreciate the opportunity to speak to 
you today. I am especially happy to be 
speaking to engineers because, in this 
technology-based industry that pays our 
salaries, it is the engineers who provide 
for the efficient operation of existing 
systems and who will uncover the new 
features and capabilities that will lead to 
expanded revenues in the future. 
The SCTE, as does any growing organ-

ization, has had its ups and downs. But 
we are all especially impressed with its re-
cent progress. Under the able leadership 
of Past President Jack Trower and Exec-
utive Vice President Bill Riker, you have 
enjoyed phenomenal growth with current 
membership of more than 7,000 at the 
time of this convention. You all deserve a 
great deal of credit for the state of the 
Society today. It is professional without 
being elitist and progressive without 
threatening credibility. I want to come 
back to those points in a moment. 
The SCTE has every right to be proud 

of its role in increasing the profession-
alism and level of training of cable tech-
nical personnel. The Society has admir-
ably assumed the lead in this effort and 
the industry has responded very well. I 
commend you for your past success and, 
with Bill Riker's continued leadership and 
that of your newly elected President 
Wendell Woody, I know that you will con-
tinue to have great successes in the 
future. 

Today, I want to speak to you about the 
current state of cable engineering prac-
tice, take stock of our collective assets and 
finally to suggest a path we can take to bet-
ter adjust to the changing role of the cable 
engineer. 
Why is the role of the engineer chang-

ing? The reason has been explained in 
numerous books, including those by Alvin 
Toffler, John Naisbitt and Peter Drucker. 
The rate of technical change is accel-
erating exponentially. Mankind's knowl-
edge has doubled in the last decade and 
will double again in the next five years. 
Three years ago the average cable 

'Engineers must 
become a more 
integral part of 
the decision-making 
apparatus in our 
operating companies." 

engineer didn't need to care about the dif-
ference between a Fabry-Perot and a dis-
tributed feedback laser. Now that same 
engineer not only cares but is influencing 
the design of these devices and is driving 
a major market for analog laser com-
ponents. 

Pure science has been spilling over into 
technology and the basic scientific con-
tent of engineering is steadily on the in-
crease. It affects not only the components 
and equipment with which the engineer 
must work but, more significantly, the 
methods of attack—the whole approach 
to the problems of design. And above all 
it imposes a new order of demands upon 
technical training. Adjustment to this new 
state of affairs will by no means be easy 
and the stress and strain of accommoda-
tion will sometimes be painful. 
We have progressed from low-band to 

12 channels, and so on to 20, 36, 54 and 
60. We can expect to see more of the 
same. Those of you who attended the re-
cent NCTA convention in Atlanta heard a 
clear message that the spiral of greater 
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The Leader in Off-Air Antennas 
is Taking a Hard Line in 
Distribution Electronics. 

Lindsay's off-air antennas are the standard of 
performance in CATV systems. Now, Lindsay is 
setting the standard again with its Hard Line 
distribution electronics. 

Lindsay continues to be a major supplier of both 
active and passive electronics for CATV systems in 
Europe and North America. And, as the miles of 
installed Lindsay distribution plant grows in the 
U.S., the reasons for the Hard Line's success are clear. 

• 100% tested to assure reliability. 

• Local stocking for rapid delivery. 

• Technical innovation that solves problems for system 
operators before they become subscriber problems. 

• A full line of amplifiers, line extenders and 
passives for all bandwidths. 

The Lindsay Hard Line distribution products provide 
the same high quality and technical performance 
found in our off-air, oommunication and CLI antennas. 

See us at the Great Lakes Show, Booth 821. 

See us at the Atlantic City Show, Booth 408. 
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capacity will continue. Not only will it con-
tinue but it is likely to accelerate. John 
Malone summarized it: "Introduction of 
analog lasers and fiber into trunking and 
subtrunking will give us an evolutionary 
way to greatly increase the channel 
capacity of our plants. There will be a race 
between satellite and fiber as to which 
technology will be the most cost-effective 
in terms of low fixed, high variable cost to 
the consumer. We're very optimistic that 
the same money we currently spend for 
a cable system upgrade to get 20 or 25 
more channels will in the future yield three 
to five times as much bandwidth incre-
mentally. The development of compres-
sion technologies and digital HDTV will 
allow that bandwidth to be very efficiently 
subdivided for a broad range of services. 
The incremental investment can be shifted 
more to the consumer who wants the 
broad range of choice rather than to a 
fixed cost burdening the entire capital 
structure. The end result is going to be 
more choice and higher quality for the 
consumer." 

All of us in the cable industry are racing 
forward into a new era of technology and 
competition. Fiber optics, digital compres-
sion, digital transmission and HDTV are 
the currency of the future cable realm. 

As if this were not enough, according 
to a recent survey of engineering exec-
utives, customer service is having the 
greatest impact on engineering depart-
ments, an influence acknowledged by 80 
percent of those polled. I don't have to tell 
you that the combination of the increased 
importance of customer service, the pres-
sures of emerging technology and the 
specter of future competition make cable 
engineering increasingly demanding. 
Engineering has become a blend of tech-
nology, customer service and even mar-
keting: Engineering is the bridge between 
science and management. Our cable en-
gineering community is therefore faced 
with an evolving series of new require-
ments. 

Providing the leadership 
On the one hand, we must as an in-

dustry improve our service to our cus-
tomers. We have begun an extensive ef-
fort to do just that. On the other hand, we 
must provide the leadership to introduce 
the best and most cost-effective new tech-
nology to our networks. Emerging com-
petition will drive us to fulfill both of these 
functions with an emphasis on superior 
quality. Since engineers are the central 
part of the system, they will be increasing-
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• Fiber Optic and Coaxial System Designs, Audio, Video 
and Data 

• On Site Project Management 
• Turnkey Services 
• Mapping Services - Strand and As-Builts 
• Drafting Services - Base, Strand and Electronics, 
AutoCAD 

• Auto LISP Programming - Client Specific 
• CAD Training and Set Up 

"Quality First" 
James P. Worthen, Director of Marketing Edwin A. English, Operations Manager 

TRANSAMERICA ENERGY ASSOCIATES, INC. 
1301 Flightower Trail, Suite 300 

Atlanta, Georgia 30050 
(404) 992-7003 Reader Service Number 65. 

ly drawn into the management and plan-
ning cycle. 
The pace of technical change has 

always been daunting. Here is what an 
earlier speaker had to say about it: "In my 
own time there have been inventions of 
this sort, transparent windows, tubes for 
diffusing warmth equally through all parts 
of a building, short-hand which has been 
carried to such a pitch of perfection that 
a writer can keep pace with the most rapid 
speaker. But the inventing of such things 
is a drudgery for the lowest slaves; philos-
ophy lies deeper." That speaker was 
Lucius Seneca; the year was 50 A.D. 
Even though Seneca didn't think much 

of technology or engineering, he may be 
right that philosophy underlies invention. 
We should at any rate take a few moments 
to reflect: to take stock of our professional 
assets, to look at the support structures 
that are developing to assist the engineer 
and to make some suggestions on a plan 
to address the emerging new roles of the 
cable engineer. 

We're fortunate in cable to have a lineup 
of organizations that are working to sup-
port the industry's operating engineers. 
I like to think of these organizations as the 
legs of a three-legged stool—each one an 
essential element properly positioned in 
a structure that supports and assists the 
industry's engineering community. Each 
organization is uniquely constituted and 
qualified to accomplish a mission that is 
complementary to the others. 
The first organization is, of course, the 

SCTE, whose growth is an indication of 
the importance and effectiveness of a pro-
fessional society devoted to the needs of 
cable engineers. This is the biggest SCTE 
conference so far. The exhibit hall of this 
convention sold out in April and every 
available meeting room in the convention 
hotel has been converted to a tabletop 
display area to accommodate companies 
on the exhibit hall waiting list. 

This year's advance registration was 20 
percent ahead of 1989. The SCTE is a 
rapidly growing professional society open 
to anyone who has an interest in the tech-
nical issues that affect cable television. 
As a professional society representing all 
elements of the industry, the SCTE is per-
fectly positioned to set voluntary stan-
dards. The Society provides the open 
forum so essential to the debate and 
development of operating practices that 
are themselves essential to the future 
growth and development of the industry. 
Our second organization, the NOTA 

Engineering Committee, keeps engineers 
informed on political and regulatory 
issues and supplies the all-important 
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technical input into the legislative/reg-
ulatory process. The committee provides 
outreach to other industries, such as the 
EIA, in joint committee structures and pro-
vides a central forum for industrywide 
debate on technical issues. None of our 
competitors has been able to field an 
organization as effective as the NCTA 
Engineering Committee. 
Third—the new kid on the block, Cable-

Labs—provides centralized R&D facilities 
and funding as well as serving as the tech-
nical information provider to the industry's 
operating companies. CableLabs is or-
ganized to understand and capture tech-
nology for the benefit of cable operators. 
We provide aggressive technology as-
sessment. As new technologies appear 
that may affect our industry, information 
on them is given to our Technical Advisory 
Committee and our New Business Devel-
opment staff, who do further analysis. We 
then make investments or commission 
projects and work with the other depart-
ments within the labs to coordinate the 
introduction of technologies into the in-
dustry. We have project offices—such as 
HDTV, consumer interface and fiber— 
where major projects that require their 
own identity and budget reside. 
We are working on problems, some of 

which have been a bother since the very 
early days of cable television. There are 
others that have come about more recent-
ly as unwanted by-products of technical, 
business or political developments. All of 
these are considered current problems. 
Some of these are conditional access, 
corrosion problems, direct pickup inter-
ference and other tuner design short-
comings, signal leakage, in-home wiring 
and so on. CableLabs has ongoing proj-
ects in all of these areas and is attempt-
ing to make current systems work better 
and more efficiently. 
An industry that looks only at its current 

problems, however, is not likely to live long 
or prosper. CableLabs also is looking at 
networks of the future. We are looking at 
optimized system operations and archi-
tectures, advanced television systems 
(including high definition), standards for 
wiring businesses and homes, and new 
and innovative joint efforts with the con-
sumer electronics industry to simplify the 
human interface and provide new service 
opportunities. 
CableLabs is committed to working with 

the SCTE and the NCTA Engineering 
Committee to build a stronger and more 
influential engineering community to sup-
port the industry. We have hosted meet-
ings of both groups in Boulder, Colo., the 
most recent being the SCTE Interface 

Practices Committee working group on 
plating. 
So we have three valuable organiza-

tions on which to rest the professional 
growth, training and development of new 
technology. I see the need and desirability 
of closer ties between these organizations. 

First we would like to work with the 
SCTE in its efforts to address engineering 
training. Bill Riker and I have discussed 
a joint program to support engineering 
education, especially those elements that 
relate to emerging technology. 
Second, I would like to invite both the 

SCTE and the NCTA Engineering Com-
mittee to appoint representatives to meet 
with us and our Technical Advisory Com-
mittee chairmen at CableLabs to outline 
a plan for future cooperative ventures and 
to address the issue of how we might bet-
ter serve the needs of engineers in the 
operating companies. 
I also would like to make a few sugges-

tions as to how we as individuals might 
cope with the demands of the new engi-
neering role. We must actively support the 
professional societies and industry or-
ganizations that are trying to impose 
some order on the exploding technology 
through voluntary standards and oper-
ating practices. The needs of cable must 
be expressed in technical standards, 
because the de facto standards that will 
otherwise develop may not be in our best 
interest. Even worse, the financial burden 
arising from such chaos will reduce our 
ability to survive in the competitive market 
of the future. 

Looking ahead to the future 
I would urge you to look far ahead to the 

cable systems of the future. While we 
must continue to upgrade our service and 
plants to improve near-term quality, the 
real value of a system engineer in the 
future may be that engineer's ability to 
anticipate and communicate the technical 
options that will be available. Such abil-
ities will be necessary to support the cor-
porate strategic plans that will be an 
important part of the future business envi-
ronment. If cable is to successfully com-
pete in a market increasingly conditioned 
on technical quality, we must be looking 
ahead to digital plants and transmission 
of HDTV. The marketplace is not going to 
become less competitive, and if we expect 
to be successful we must adapt the 
emerging technologies so that we will be 
able to compete in that marketplace. 
I believe that in addition to their tradi-

tional role, engineers must become a 
more integral part of the decision-making 
apparatus in our operating companies.-• 
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We need to do what we can to reduce the 
distant relationship that often exists be-
tween general managers and technical 
managers. Doing a good job of engineer-
ing is no longer sufficient. Our technical 
efforts and judgments need better integra-
tion into the mainstream of organizational 
thought. We all need to make an effort to 
communicate to top management basic 
information of new technological devel-
opments. In today's marketplace, it is 
essential that the decision makers under-
stand more of the subtleties of future tech-
nical choices. Only an informed manage-
ment can make proper decisions and, 
conversely, the more you know about the 
business plans and marketing objectives 
of your own organization, the better you 
can plan technical support. 
And above all let's continue to be 

realistic. The ideal of the engineer as an 
individual of practical action is as ancient 
as written history. It is a tradition handed 
down from those men of Caesar's legions 
who first pushed bridges across the 
Rhine. That tradition remains today in the 
need for credibility in the application of 
technology to our telecommunications 
networks. 
The telephone companies continue to 

amaze me by claiming that the United 

States must have fiber to the home at any 
cost and that our national honor is at stake 
if we don't embark on this expensive and 
unnecessary course. But given the telcos' 
PR success, one is tempted to spin an 
equally incredible fantasy for America's 
telecommunications future. I believe that 
if the cable industry is to continue being 
held in high regard by the investment 
community, its use of technology must 
continue to be practical, its engineering 
sound and its technical plans credible. We 
must be able to deliver on our promises 
as we have in the past. It is essential that 
we face the reality of hybrid fiber exten-
sions of capacity and digital HDTV but 
let's remain practical and realistic about 
their application. 

I've been told the story of a man who 
was leaving his office in Manhattan to go 
home to New Jersey and decided to stop 
and have a few drinks with his pals. (This 
is a true story.) Afterward , he's driving on 
the New Jersey Turnpike at about 10-10:30 
at night. The car skids and he is in an acci-
dent that involves about 12 cars. No one 
was hurt but it's a real mess. When the 
state police come, the man is standing on 
the side. 
Somewhat inebriated, he tries to talk to 

the trooper. The trooper says: "Go stand 

over there." Standing on the side while 
they're cleaning up the mess, he sees that 
no one is paying attention to him. So he 
gets into the car and he goes home, puts 
his car in the garage, locks it up and goes 
to bed. The next morning at 8 a.m., there 
is a knock on the door—remember, this 
is a true story. 
When he answers a state trooper asks, 

"Are you Mr. Thomas Turndal?" 
He says, "Yes, I am." 
The trooper says, "Were you on the 

New Jersey Turnpike last night about 10 
p.m.?" 
He says, "No, I got home at 6:30, like 

I usually do. My wife and I spent the even-
ing home watching television." 
"Do you own a 1984 Lincoln town car, 

license plate KBR 724?" 
He says, "Yes, I do." 
"May I see it?" 
"Sure, it's in the garage." 
They go out to the garage, open the 

door and there is a New Jersey State 
Trooper's car parked in his garage. 
There are some realities you just can't 

ignore. 

This article was presented as the keynote 
address at the 1990 Cable-Tec Expo 
Awards Luncheon. 
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CADCO's 362HL automatic input 
offset headend processor 
By Ron Hranac 

Part 76 of current FCC regulations requires frequency offsets 
for certain cable signals carried in the aeronautical bands. 
Specifically, §76.612 states that carriers with levels greater than 
10 -a watts (+38.75 dBmV) in the 108-137 and 225-400 MHz 
bands anywhere in the CATV distribution system be offset either 
12.5 or 25 kHz from aeronautical frequencies, depending upon 
whether the cable signals are in the communications or naviga-
tion portion of the aeronautical spectrum. The offset carriers 
must have a frequency stability of + 5 kHz, and for HRC opera-
tion, a 6.0003 MHz comb generator with a frequency stability 
of + 1 Hz must be used. 

Most headend equipment manufacturers now provide modu-
lators with output frequency offset capability and the necessary 
frequency tolerance. But what if you carry off-air broadcast chan-
nels in the aeronautical bands? Here you must deal with not only 
the output offset, but also the input offset. Broadcast TV fre-
quency assignments include + 10 kHz offsets. And if you are 
processing other cable channels (which may be offset) for car-
riage in the aeronautical bands, dealing with output offsets 
becomes even more complicated. This means that your pro-
cessor input frequency converter must be specially configured 
for the incoming channel's particular offset, and the processor's 
output converter able to handle the cable channel's aeronautical 
offset. 
CADCO recognized this dilemma and recently introduced its 

Model 362HL processor. It features what the company calls 
"automatic input offset control," and CADCO has filed for a pa-
tent on the circuitry that makes this possible. In a nutshell, the 
362HL is a frequency agile heterodyne headend processor that 
automatically compensates for the input offset (off-air VHF and 

UHF as well as standard and HRC cable frequencies) and also 
provides the necessary output offset. We obtained a unit for 
evaluation and tested it in Jones Intercable's corporate engineer-
ing lab. 

The product 
The 362HL fits in a standard 19-inch rack, is one rack unit (1 3/4 

inches) high and 14 inches deep. It weighs 12 pounds and is 
configured for 115 VAC (+ 10 volts) operation. Its 40 watt power 
consumption is fairly typical for headend equipment, although 
there is no on/off switch. CADCO recommends at least 13/4  
inches of spacing above and below the 362HL for proper ventila-
tion. The processor includes an automatic shut-off feature 
should it overheat, but our test unit didn't get overly warm even 
with two other pieces of operating equipment stacked directly 
on top of it. 
The front panel includes a power indicator LED, aural carrier 

level control, input source select switch (off-air, cable std. and 
cable HRC), input channel select switch, channel display win-
dow, output channel select switch, output level control and -20 
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Figure 1: Block diagram of CADCO's 362HL headend processor 
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dB output test point. The channel display also includes a fre-
quency lock LED. On the rear panel you'll find an RF input, com-
posite IF loop, RF output and a connector for a CADCO 50-550 
frequency counter. 

Operation is fairly straightforward: the RF input level should 
be a nominal +10 dBmV for optimum AGC operation and can 

be any off-air VHF or UHF channel (2-69) or standard or HRC 
cable channel up to 550 MHz, including 98 and 99(A-2 and A-1). 
The processor's output can be any standard cable channel up 
to 450 MHz, again including 98 and 99. Non-phaselocked HRC 
output frequencies are available (corresponding to 6.0003 MHz 
spacing) by flipping an internal switch, but CADCO personnel 
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Figure 2: Swept in-channel frequency 
response with the vertical scale at 10 dB per 
division 
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indicate that HRC output operation is really intended only for 
backup use since there is no way to phaselock the 362HL to 
an external comb generator. 

After connecting the RF input and plugging the power cord 
into a 115 VAC electrical outlet, the front panel channel display 
window will flash "88 88" to verify proper operation, then will 
display digits corresponding to the input/output channels the 
processor was last tuned to. Select the input source being used 
with the front panel switch and tune to the desired input and 
output channels with the respective channel select switches. 
After a few seconds the frequency lock LED will illuminate to 
indicate the unit is fully functional. A built-in non-volatile memory 
will retain input/output channel selections in the event of a power 
failure. 

Figure 3: The same measurement as Figure 2, 
but with the vertical scale at 2 dB per division 

Connect the processor's output to a signal level meter or spec-
trum analyzer and adjust the aural carrier and output level con-
trols for the required output (up to a maximum of +60 dBmV). 
The 362HL, which is microprocessor controlled, will automatical-
ly determine the incoming offset (if any) and convert it to a stan-
dard 45.75 MHz visual IF. The processor incorporates SAW filter-
ing and the triple conversion circuitry uses a 613.75 MHz sec-
ond IF The output will be automatically offset zero, +12.5 or +25 
kHz, depending upon the actual output channel tuned to. If you 
need to change channels during operation the output will be 
squelched while you're making the change. 

Figure lisa block diagram of the processor and will give you 
an idea of the techniques involved in achieving automatic off-
set operation. This, like some products previously reviewed by 
CT, is one that fits in the category of "why didn't someone think 
of that before?" The 362HL sells for $869. 
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Lab measurements 
The dynamic range (AGC) of the processor's input is specified 

from -20 to +20 dBmV, with a recommended input of 0 to +10 
dBmV. With front panel adjustments set for +10 dBmV input and 
+60 dBmV output, the 362H L's AGC functioned over a -30 to 
+40 dBmV input range with only 0.5 dB output variation. All sub-
sequent tests were performed with +10 dBmV input. 
The output visual carrier level specification is +40 to +60 

dBmV, but we found the unit capable of +22 to +68 dBmV. At 
+72 dBmV the output hybrids were in full compression. Spurious 
outputs are supposed to be 60 dB down; with the main output 
at +60 dBmV, the only spurious of significance was the second 
harmonic, which was -54 dBc. Out of band noise was measured 
at -78.3 dBc (-80 dBc spec). CADCO doesn't have a published 
specification for in-channel frequency response, but we 
measured it at ± 0.8 dB (Figures 2 and 3). 
To test compatibility with adjacent channels operating at the 

same level as the desired input signal, a 54-channel input (+10 
dBmV per channel) was connected to the input. At the pro-
cessor's RF output the lower adjacent audio was -57 dBc and 
the upper adjacent video was -55 dBc; CADCO's spec is -55 
dBc. 
The processor should operate over normal AC voltage varia-

tions encountered in most headends. While rated for 105 to 125 
VAC, the unit worked well up to 135 VAC and as low as about 
95 VAC. At 95 volts the output frequency stability was maintained, 
but some hum was evident in the picture. At 90 volts the pro-
cessor stopped working altogether. 
The following table summarizes input/output frequency per-

formance under various operating configurations. In all cases 
the output frequency tolerance was well within the manufac-
turer's spec of + 4 kHz. 

On-channel: standard to 
Input frequency (MHz) 
55.24000 
55.25000 
55.26000 

Off-channel: standard to 
Input frequency (MHz) 
55.24000 

non-offset standard (Ch. 2 to Ch. 2) 
Output frequency (MHz) 
55.25014 
55.25014 
55.25014 

+25 kHz aeronautical (Ch. 2 to Ch. 99) 
Output frequency (MHz) 
115.27503 

55.25000 
55.26000 

115.27503 
115.27503 

Off-channel: standard to +12.5 kHz aeronautical (Ch. 2 to Ch. 16) 
Input frequency (MHz) Output frequency (MHz) 
55.24000 133.26251 
55.25000 133.26251 
55.26000 133.26251 

Off-channel: UHF to +12.5 kHz aeronautical (Ch. 31 to Ch. 16) 
Input frequency (MHz) Output frequency (MHz) 
573.24000 133.26254 
573.25000 133.26254 
573.26000 133.26254 

Off-channel: HRC to +12.5 kHz (Ch. 8 to Ch. 16) 
Input frequency (MHz) Output frequency (MHz) 
180.00000 (old HRC plan) 133.26251 
180.00900 (new HRC plan) 133.26251 

Comments 
The 362H L processor worked flawlessly in its frequency con-

versions. Regardless of the combination, it did what CADCO 
says it will do. There is about a 10 kHz margin beyond the 
specified input range; for example, the Ch. 2 input could be 
varied -20 kHz and frequency lock would be maintained. It's 
questionable whether or not this processor would work well with 
a poorly maintained off-frequency translator, but just about any 
other input signal should present no problems. One feature that 
would be nice is a standby carrier option, although an external 
oscillator and switching circuit probably could be wired in via 
the external IF loop. 

With the exception of the amplitude of the processor's sec-
ond harmonic being about 6 dB higher than the manufacturer's 
specification, everything else was at or better than spec. CADCO 
has taken the guesswork out of processing offset signals. Forget 
the calculator or scratch paper; custom-ordered equipment isn't 
necessary, either. Just plug the 362H L in, flip a couple switches, 
set RF levels and you're in business. 

For more information, contact CADCO Broadband Commu-
nications, 2405 S. Shiloh Road, Garland, Texas 75041. 
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3--- 
_ 

Tomorrow el' k i'____.ç)  i e'i. . -• ' • ' ..... 2 
r 

1,1,, , 
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lhen automate! Our line of automatic tape editing equipment 

a j ' 

.!1L_LL‘ 

will greatly reduce your tape editing time. Just input video 
I 

*woo iler I. maw ,,_ - •r=riamon 

---------___ - > 

-,---------7 

, 

- 
segment locations and a computer-assisted video editor 
calculates and executes your list. Save time. Save money. 
And stop clipping pizza coupons. 

Our products insert nearly SI,000,000 every day in local CATV 
ad sales. Now we also offer a complete line of editing systems 
to fit your needs. Call 800-766-7171 or (619) 445-2691, 
ext. 65, today. We'll find the right automation solution for you. 

--  ; edr' 

' 
L. 

El CHANNELMATIC 
The (ATV Automation Experts 
821 Mtvern Road. Alpine, CA 92001 

Reader Service Number 74. 
See us at the Atlantic City Show, Booths 557, 559. See us at the Eastern Show, Booths 426, 428. 



1550 nm 
Singlemode 
Optics 

Hand held, 
Lightweight & 
Battery/AC 
Operation 

64 Kilometer 
Distance Range 

Single Button 

-Fiber Analysis 
-Fault Location 
-Reflectance (ORL) 
measurement 

eteFF-1000 
FEATURE FINDER 

Precisely locates faults, splices and connectors... 
measuring loss and reflectance of these features. 

aser precision ... The Industry's Standard for Excellence 

1231 Hart Street • Utica, NY 13502 • (315) 797-4449 • FAX (315) 798-4038 
European Office: P O. Box 81094 • 3009 G.B. Rotterdam, Holland • 31-10-451-1510 • FAX 31-10-451-8667 

Brazilian Office: AGC Optosystems • Rua Panacu, 54-Ipiranga • , SP-CEP.04264, Brazil • 55-11-273-8566 • FAX 55-11-274-3997 



CLASSIFIEDS/BUSINESS DIRECTORYI11111111111 
Help Wanted 

ATREX INC. 
A national installation contracting 
company has standing need for expe-
rienced installers. Call 1-8004374-4505 
for details and locations! 

ELECTRONICS TECHNICIAN 
Growing company seeks technician 
experienced in bench level repair of Head 
End and related CATV equipment. Send 
resume with complete work history and 
salary history to: 

Personnel Manager 
P.O. Box 585 

Sikeston, MO. 63801 
All replies confidential 

TECHNICIANS/INSTALLERS 
Riverview Cablevision is looking for 

experienced technicians and installation 

Q.C. personnel. 2-4 years experience, 

N.J. driver's license & good driving record 

required. Excellent compensation and full 

benefits available. 

Apply in person or mail resume to: 

 4 

Riverview Cablevision 

Associates 
4007 Park Avenue 

Union City, N.J. 07087 

CA TV 
CONSTRUCTION CREWS 

• AERIAL & UNDER 
GROUND SUB-
CONTRACTORS 

• AERIAL SUPER-
VISOR 

• AERIAL FOREMEN 
• UNDERGROUND 
SUPERVISORS 

• SPLICERS 
• DROP CREWS 
• INSTALLERS 
• LINEMEN ETC . . . 

Contact: 
EARLY & SONS INC. 
58 S. Kimball St. 

Bradford, Mass. 01835 
ATTN: DICK EARLY JR. 
508-374-8033 

508-374-1876 FAX 
LONG TERM EMPLOYMENT 

M/F/EOE 

Leader in the placement of Cable Television Professionals 
Call Toll Free 800-433-2160. In Texas. call 817-599-7623. FAX 817-599-4483 

TECHNICAL MANAGEMENT TECHNICIANS 
FIBER ENG, SE, 60K PL MGR, E, 45K LD TCH, SW, 26K 
SALES ENG, W, 55K STAFF ENG, NE, 40K LD TCH, MW, 12/HR 
RF DESIGN, W, 45K REG ENG, SE, 40K SW TCH, E, 12/HR 
TCH MGR, ENGLAND, OPN CH TCH, TX, 30K HDEND MICRO, NE, 35K 
RF DESIGN, N, 55K CH TCH, SE, 26K LN TCH, TX, 10/HR 
TCH MGR, SW, 45K INST MGR, W, 27K LN TCH, E, 13/HR 
PLANT MGR, NW, 60K CH TCH, E, 35K SW TCH, W, 13/HR 
PROD MGR, SE, 50K CH TCH, S, 28K SW TCH, TX, 10/HR 
REG ENG, E, 55K CH TCH, W, 38K SERV TCH, TX, 8/HR 
PLANT MGR, E, 40K CH TCH, W, 28K SERV TCH, E, 10/HR 

JIM YOUNG gr ASSOCIATES 
One Young Plaza 1235 Ranger Highway Weatherford, TX 76086 

Call for information about these and many other opportunities nationwide 

WE'RE THROWING THE 
TELECOMMUNICATIONS WORLD FOR A LOOP. 

At Raynet, we're launching a whole new industry. We're developing, manufac-
turing, and selling high-performance, cost-effective, resource sharing fiber optic 
distribution systems for local loop applications throughout the world. 

If you're an adventurous professional who's ready to explore new opportunities 
in your field, join the team that's turning the industry inside out! And discover 
how at Raynet, we see telecommunications in a whole new light. 

RF DESIGN ENGINEERS 
You will design and develop low noise, low distortion RF circuits and compo-
nents for fiber optic based communication systems. A BSEE with 5+ years' 
experience in remote power systems, RF and analog circuit design are necessary. 
Component level RF design in the UHF frequency band is required. Please 
respond to Job Code: RFE. 

VIDEO SYSTEMS ENGINEERS 
You will define performance criteria for fiber optic based video transmission. 
You will also perform lab experiments and theoretical calculations as well as 
analyze data to determine overall performance. Interface with Marketing/ 
customers in system definition will be involved. You must be familiar with 
electro-optic systems, communications theory, modulation techniques, and systems 
distortion mechanisms. A BSEE (MSEE desirable) and 4-6 years' directly related 
experience are required. Please respond to Job Code: VSE. 

We offer an excellent compensation and benefits package, including a bonus plan 
for all our employees. Please send your resume (indicating job code on envelope) 
to Raynet, Human Resources, Dept. COM/DL-24, 181 Constitution Dr., Menlo 
Park, CA 94025-1164. PRINCIPALS ONLY. NO PHONE CALLS, PLEASE. We 
are an equal opportunity employer. 

Raynet 

Telecommunications 
in A Whole New Light 
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SYSTEM TECHNICIAN 

For maintenance of 1100 
mile dual system in 
southern Maryland. Must 
have two years experience 
and troubleshooting in all 
phases of a CATV system. 
Excellent benefits package 
and career opportunites. 

Send resume to: 

Human Relations 
Department 

Metrovision of Prince 
George's County 
1107 Ritchie Rd. 

Capitol Heights, MD. 20743 

EOE 

PRINIO CMIEILB 
IS A 

"STATE-OF-THE-ART" 
CABLE TELEVISION SYSTEM 

• 450 MHz addressable 
• 1 Headend 

Applications are now being 
accepted for: 

Service Repair Manager 

We are looking for an individual 
with strong supervisory 
experience, advanced knowledge 
in electronics and proper CATV 
technical application. 

We Offer: 
*Salary commensurate with 
experience. 

'Great benefits including Medical, 
Vision, Dental, 401(K). 

PLEASE SUBMIT RESUMES TO: 

PRIME caeLe 
Attention: Mary Whiteley 
Human Resources 
900 South CommerceStreet 
Las Vegas, Nevada 89106 

PRIME CABLE IS AN EQUAL OPPORTUNITY EMPLOYER 
E0E/M/VID 

POSITION WANTED 
Cable Engineer: Professional with 
15 years CATV experience, 
knowledge of all types of systems, 
willing to travel in U.S. or abroad. 
Available for position with system, 
supplier, manufacturer or 
programmer. Contact: 

Charles Preston 
2285 Tally Drive 

Chamblee, GA 30341 
(404)455-8147 

— Fee. Paid — 

tall or %%rite 

%1 ICI\ KIRBY 
CM 369-2620 

P.O. Bo\ 2347 

\atm.\ ilk. II, 60567 

\: 708-369-0126 

CABLE SEARCH 
ASSOCIATES 
Professional Search 

and Placement 

Equipment For Sale 

(619) 
757-3008 

[ Deal [Ure  1  FAX: 
757-4048 

We Buy and Sell Converters, Line 
Actives and Passives 300 Mhz 
and Above- Magnavox, Jerrold, 
S/A, Pathmaker. 

AERIAL BUCKET TRUCKS 
Large selection geared for CATV 

STANDARD TRUCK & 
EQUIPMENT CO. 
1155 Hill St. S.E. 

Atlanta GA 30315 
Phone: 1-800-241-9357 

BUCKET TRUCKS 

MLE 
Main Line Equipment Inc. 

1850 W. 180th St., Gardena, CA 90248 
WE BUY USED 

CONVERTERS-LINE GEAR 
WE SELL REFURBISHED 
CONVERTERS-LINE GEAR 
AT REASONABLE PRICES 

1400-444-2288 
FAX 213-7154895 

WE HAVE 
IT ALL 

• AERIAL & UNDERGROUND HARDWARE 

• DROP CABLES 

• TOOLS & SAFETY EQUIPMENT 

• TEST EQUIPMENT 

• TRUNK AND DISTRIBUTION CABLES 

• EARTH STATIONS 

• DROP & INSTALLATION MATERIAL 

• CONNECTORS 

• STRAND 

TEMLIFIRE' 
A Division of Anixter Bros., Inc. 

4711 Golf Road, Skokie, IL 60076 (708) 377-2600 — Telex 289464 
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Bucket Trucks — Used 
TeIsta. Versa-Litt Digger Derricks— 10 in Stock 

30 Other Utility Construction Trucks 

"We Buy and Sell" 

Opdyke, Inc. 
3123 Bethlehem Pike. Hatfield, Pa. 19440 
(Philadelohia Area) — (215) 721-4444 

NEW 
2 & 4 Port Taps $7.00 
8 Port Taps $15.00 

Power Supplies $115.00 
Fittings, Amps, LEs 

TM Brokers 
Equipment Wanted 

Phone or fax 208-687-2289 

imrianucuumonalsosomono. 
0 Stocking Distributor C 
Mi for / a 
a Pyramid Connectors 
G ond «t)r C E 

0 

'Pedestals a 
g (614) 221-3131 r 4 a 0 E 

0 CABLE LINK, INC C] 
11101MILA10111101111LIIIII111110111011101110111 

Emergency Alert 
Systems 

BY 

idEAL/OtViCS 
69 Channels 

14 day delivery 

Compatible with all headends 

AFFORDABLE 
24 & 88-Channel units also available 

(701) 786-3904 

LIQUIDATION 
SALE 

OAK RM 358-3 
500 Pct, as ,s 50 so 
OAK M 358 
2000 Pcs, need repo., 50' so 

W/90 Doy warranty 510 so 
SA 6703 
300 pcs, WORKING, no remotes 
SI no 
JERROLD SB — 2/4 
1000 pcs 517 no 

WANTED 
JERROLD DRX 3 D1C, 
OAK N12 Ch 2 or 3 
SA 8500 d 8550 

Highest Prices Paid 

CABLE EQUIPMENT 
BROKERAGE CO. 
818-709-3724 

818-709-7565 FAX 

Equipment Wanted 

WANTED MICROWAVE RADIOS 

Will pay premium for CARS band 

Microwave Associates transmitters, 
receivers and power supplies. 

915-685-3000 

Equipment Repair 

Repair//Rebuild of 
Commercial Insertion 

VCRs for Cable 

Call for Quote and References. 

Dallas Video Repair 
214-350-4062 

•IM• •WIMM, g«M• 
MMII» .M.M• 

••••• 
IMMO» 

•••• 
11••• 
••11/1••• 

ci•••• 
.1•P 

.110 

" The Cable Equipment 
Repair People " 

• Line Amplifiers and Headend 
Equipment Repaired 
All Makes And Models 

• Signal Level Meters Repaired 
and Calibrated 

• Flat Rate Labor Plus Parts 

For reliable, guaranteed repairs, please 
send your cable equipment to ACS. 

ADVANCED CABLE SERVICES 
Division of Aaron Communication Services Inc. 

2369 S. Trenton Way, 
Unit H 

Denver, CO 80231 
FAX: (303) 337-3084 

Call (303) 337-4811 

We Market Used Equipment 

Professional Services 

WILLIAMS SOFTWARE SERVICES 
-Apple, Macintosh applications 
-Apple, Macintosh Internals; 
NuBus card, SCSI driver 
-Motorola 680XX Assembler & "C" 
Tom Williams 718-528-7360 

INCREASE YOUR REVENUE 
Local Cable Advertising 

Insertion Consulting 
Eight years experience in all 
markets. Start ups or existing 
operations. 817-860-5330 

Systems For Sale 

Broker will pay high commissions for 
leads or information leading to selling 
or purchasing of small CATV systems 
or small SMATV systems. Call Cam 
Sheffner or Robert Buttera at 714-
652-3457. 

CATV system in Harland, KY. Excellent buy, 
county franchise good for 15 years, 300 
subscribers, most of the plant is new. Will 

build additional 600 homes (no overbuild) for 
a labor cost of .50 per foot complete. Total 
cost= $300,000. Call Robert Buttera (Broker). 
714-652-3457 FAX: 714-929-2696. 

WANTED 
A Denver ham radio group needs 
some of your used or surplus 
L.O. equipment to enhance an 
emergency communications 
amateur TV link to the National 
Weather Service. Your donation 
of any of the following would be 
tax deductible: audio mixer, 
waveform monitor, vectorscope, 
video monitor, video proc amp, 
character generator, bridging 
switcher, and video cameras. 

Contact Ron Hranac at 

COMMUNICATIONS 

TECHNOLOGY 
303-355-2101 
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INaCom I 
BUILDING COMMUNICATION SYSTEMS TIIROUGIIOUT AMERICA 

• Full Installation Services 
• Converter Exchanges, Audits, Special Projects 
• MDU, SMATV, LAN, Pre/Postwiring 
• Aerial/Underground Construction (Including Fiber Optics) 
• Strand Mapping (AutoCAD) 
• Field Engineering, Make-Ready, As-Builts 

• RF Design (CADSUM II) 
• CLI Detection/Correction 

1900 E. Dublin-Granville Road, Suite 100A, Columbus, OH 43229 
• (614) 895-1313 • (800) 669-8765 • FAX (614) 895-8942 

ovum/  /*/%11/111/WIIIMPIPIPINE» 1111/WI 
— — — - - - — - — - — - 

IRON MOUNTAIN, MICHIGAN 
COAX • FIBER 

QUALITY SERVICE PERFORMED ON A TIMELY BASIS 
• SINCE 1957. 

MAPPING • Df 9GN • CONSTRUCTION - ENGINEERING 

CABLE CONSTRUCTORS, INC. 
1-800-338-9292 

KWNGNESS ELECTRONIC SUPPLY (KES) 
1-8X-338-9299 

White Sandi 
Jumper Cables 

Custom connectors and cables for all aspects of CATV 
Gilbert ANS All types of cable from 
PPC Belden 

LRC and others Comm Scope 
Times 

Quick delivery on all colors and lengths 
Write or call (602) 581.0331 

Box 43437, Phoenix, AZ 85080-3437 

Aerial/Underground Installs 
Post Wires/Pre-Wires 

James Rapier 
President 
800-726-5926 

Rebuilds/Netobuilds 
Tap Audits/Quality Control 

NATIONAL CABLE SERVICES, INC. 

"Providing Quality Services Nationwide" 

1809 Starr Street 
P.O. Box 993 

Marshall, Texas 75671 

TSB, Inc. 
• DESIGN, STRAND MAP, AS-BUILTS 
• CAD DRAFTING SERVICE 
• HEADEND RACKING AND RENOVATIONS 
• CLI 
• TAP AUDITS 
• ONSIGHT TECHNICAL TRAINING 
• STRUCTURAL ANALYSIS OF TOWERS 
• FIBER OPTIC DESIGN AND CONSULTING 

Sales: (708) 541-3993 P.O. Box 244 Engineering: 
FAX: (708) 541-8596 Yankton, S.D. 57078 (605) 665-1393 

FAX: (605) 665-1708 

SAVE YOUR 
MONEY. 

Lower your costs for programming, equipment, 
and service through group purchasing. Join today. 

14809 West 95th St. Lenexa, KS 66215 913-599-5900 

RTK 
CORPORATION 
120 Floral Avenue, New Providence, N.J. 07974 
(201) 665-0133 
Fax #201 665-0990 

am am ma 
ma am, fm• 

am 
MI lair MI III III\ 

11111 

-=""- Quality Installation 
& Maintenance Services 

• Design Extender Inc. 
inc. 

Field Engineering 
AS•Builts 
Make Ready Survey 
MDU Survey 

Engineering Services 
System Audits 
Map Maintenance 
System Design 
Redesign 

Upgrades 
Design Analysis 
Intergraph 
Digitizing 

3317 N. Hwy 94 • St. Charles, MO 63301 
314-949--9223 • 1-800-666-MAPS 
• FAX YOUR REQUESTS OR MAP ORDERS • 

FAX # 314-949-9226 
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cuti ry ; CONTRACT INSTALLERS, INC. 
INSTALLERS/ UHF Radio Equipped Trucks • Uniformed Installers 

HOUSE INSTALLATIONS 
Aerial — Underground — Pre-wire 
APARTMENT INSTALLATIONS 

Post wire — Pre-wire — Commercial Building 
Tap Audits 

Install or Remove Traps and/or Converters 
Drop change over for System Rebuilds 

LENNY FISCHER 
P.O. Box 1564 

Appleton, Wisconsin 54913-1564 
(414) 582-7087 

MONTIE FISCHER 
PO. Box 1058 

Fort Walton Beach, Florida 32549-1058 
(904) 651-5154 

Call Us Last 
After you've gotten the big prices and the big 
promises from the big guys. call us CT' offers 

• sof tware 
• industry expertise 
• personalized service 

• new restored 
equipment 

• marketing 
consulting services • low prices 

Cable Technologies International, Inc. 
S,,,te '07 '05' County Une Road 
kuntmgdon valley PA 19006 

Tel 2151953 0100 FAX 215i 322 612 7 

• VIDEO PAGE GENERATOR & TOUCHTONE RELAYS * 
300 Page 
Character 

Om 

"NTSC Video 
Generator 

Display' 
•11— 
EPROM 
Auto 

Boot 
Included 

Gen." 
any format 

display, 
clock, 
video 

$189.95  

TODO TOUCHTONE DECODER & QUAD RELAY CONT. 

FrM-- 1 I 1..it...'1 i 

•1111:* *** 
=DC=  II lil 

fiCD =Ili 
r 

OuAD$ 99.95 
-i- --re , - - -;- DIGITAL 
.• l it. VOICE 

'I- -- ..0...o.... RECORDER 
' +Peru"' Model ow., 

.tt• • • . $1 7g.g5 - 
and R.F. switch boards 

sites from your office 
dec mom 8 latching 
4 On/Off DPDT relays 

$89.95 "QUAD" $99.95 

ÉtblifilsMshardra 

....... .............. 
Le  *DI  111r1 

'1= • ' 11=13 2 
TSDOS 89.95 

,=i 

High  
Displays 
or sequence: 
scroll, 
Local 
out, cablerEPROM 

'solution "Video Page 
up to 300 pages in 

Full screen, color 
flash, vary height, 24Hr. 
& modem control. NTSC 

"VIDG" 

. . . • 

CM . 1:11 Z. Z 

Combine 
to control 
TSDO 

controls1 

""" RL4-F $199.95 
our decoder 
your head end 

Touchtone 4 digit 
expands to QUAD; 

RL4, "TSDO" 

• C64 "Head End Manager"'  
Programs & sends On/Off Touchtonerelay 
Sequences, Controls all relays from 
Keyboard or external modem, Daily, 
weekly, monthly, 28 digits per event. 
Program100's of TSDOrOUAD 8 RL4 
Alarm clock. local or modem control, 
EPROM Cartridge "TPSG" $249.95 

" 

RIA Switch Video or R.F. >65 DB lso DC to 600 
mHZ,4 A/13 -75o Relays "F'con.'PL4F1199.95 
Digital voice recorder. 30/60 sec CD Hi Fidelity 
REC 8 PB buttons, Mc 8 Spk tacks,1 Watt audio 
continuous repeated message, "DVM" $179.95 

. • ENGINEERING CONSULTING f Ask for free •N 
583 Candlewood St. Brea, Ca. 92621 

• '. • TEL:714-671-2009 FAX: 714-255-9984 , product catalog) 

1.)•U:s9S.1111.),...!1 
"Committed  To Service EactOkence.-

Plant Construction . Maintenance 

Customer instatia(ions 

r,".!' 1 IJ 

1619) 4 42-0713 • FA X1619) 442-1480 

(714) 542-1055 • FAX (714) 542-0726 

1639 E. Edinger, Unit C, Santa Ana, CA 92705 

(401) 392-0563 

AXSYS COMMUNICATIONS, INC. 
Network and Fiber Optic Systems 

Design • Installation • Testing 

20 Biscuit Hill Road 

Foster, RI 02825 

New Construction • Installs • Balancing • Splicing 

Cable Construction, Inc. 

Performance Built Our Company 

Specializing in Rebuilds 
Hared Bigharn PO. 903 
(904) 932-6869 Guff Breeze, FL 32562 

—dB-tronics  
1-800-356-2730 

C.A.T.V. EQUIPMENT REPAIR 

• AFFORDABLE, QUALITY RF REPAIRS: Converters, Line 
Equipment, Headend Equipment and F.S. Meters. 

• We are THE leaders in SA addressable converter repairs. 
(Check our prices on 8500's, 8550's and 8580's) 

SPECIALS 

• Call for details 
t Cable systems only 

8550 "IR" cap modification $6.00 ea.* 
Line Extender and Bridger repairs $19.50* 
SA Channel "ID" Proms $1.25 ea. Blank 

$3.25 ea. Programmed' 

get converted!! — 

VisioN6, 
"Communication You Can See" 

• C.A.D. Drafting Service 

• Project Cost Analysis 

10102 Hwy 105 W. 

Montgomery, TX 

77356 

• Engineering 

• Construction 

David Christy 
409-588-2099 

519 E. Center 

Sikeston, MO 

63801 

124 SEPTEMBER 1990 COMMUNICATIONS TECHNOLOGY 



111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111I 

V 41•16.J 
• IZMIR I II A • 
'▪ ffli•—• • a 

ISM& ".• 

Cable 
System 
Maintenance I nc. 

QUALITY YOU CAN SEE COAST TO COAST 

*System Sweep(CaLan) *Fine/Rough Balance 

*Prewire (CATV,Phone) *Drop Transfer 

1996 Creek View Ct. *Jax, FL 32225 

FL(904)565-1821 CA(805)254-7964 

THE CABLE CONNECTION 
"We Turn You On" 

• Strand Mapping 
• CATV Construction 
• As-Built Mapping 
• MDU Engineering 
• Splicing 

Joseph P. Baldwin, Owner 
(919) 799-6430 

• Audits 
• Drop Rebuilds 
• Trapping 
• Drop Installation 
• Pre/Post Wire 

126 Trombay Drive 
Wilmington N.C. 28403 

rEzsuâLïi  /1_7 ro 

.124-eipp 
St=2.1r- ViCe :Y.' INC 

101 Dry Creek Cove Circle 

Laceys Spring, Alabama 35754 

(205) 883-1101 

We Specialize In All 
Aspects of CATV Engineering 

" Complete Mapping Service 
* System Design 
* Drafting Services Featuring 
Intergraph CAD 
* Full Digitizing Service 
Including use of USGS Maps 
• CU Evaluation 
* Head-End Setup 
and Consultation 
• Custom Software 
Development 

USGS-CAD MAPPING • COMPUTER AIDED SYSTEM DESIGN 
DRAFTING • STRAND MAPPING • AS-BUILTS 

areila%lirm Mel INC 
Amorttim Chrletlm Dereloprnent, 

ATV DESIGN & MAPPING 

318 Government Place • Williamsport, PA 17701 
717-323-9028 • 1-800-448-5087 

A! r! !cTA frIAA1.41 Ift!!.r.ATIIV-..! !NY' :=7 

•Installations, Audits 
•CLI Drop Replacement 
•Prewlre & PostwIre 
M.D.U. Upgrades 

•Aerial & Underground 
Construction 

•All Mapping. CAD. 

P.O Box 11117 • Martinez. Ga 30917 
Bob Luta • 404-863-8851 

MIDWEST CABLE SERVICES 

— NATIONWIDE BUYERS — 
CATV SCRAP CABLE AND USED UNE DEAR 

322 N. Michigan St. 
Plymouth, IN 46563 

(219) 936-2545 
FAX (219) 936-5749 

HIGH TECH - NOT HIGH PRICED 

AERIAL MEASUREMENT , /NC. 
CATV SYSTEM LEAKAGE SURVEYS 
IROADCAST ANTEM16 PATTERNS 

DESIGNED BY FIRST CLASS ENGINEERS 
PRECISION MEASUREMENTS ARE OUR SPECIALTY 

Dove Bi shop 
P.O. Rex 261 
//urrtere, Kansas 67020 
(316)463-2098 

G lenn L. Bell 
2750 S. 167th Vest 
Coodaleed. Kanser 67052 
(316)794-2334 

CMS 
CHARACTER 
GENERATORS 

ONLY $399.00 

Dickel Communications Co. 
P.O. Box 229 Solvang, CA 93443 

805-686-4440 FAX 805-688-4853 
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SPECIAL VOLUME PURCHASE OFFER 
"Cable Television - Second Edition" 

by Bill Grant 

400 page, hard cover text on CATV technology 

1 copy - $ 30.00 each 36 copies - $ 24.00 each 
18 copies - $ 26.00 each Larger orders - call for quote 

Above includes shipping inside US 
Shipping costs billed outside USA 

GWG Associates, RD 1, Box 367 D 
Schoharie, NY 12157 (518-295-7954) 

ERIC POTH PRESIDENT 

7Excalikur tz1ifr «umuutnitatione, ‹Ettr. 
37 SYCOLIN RD. 

LEESBURG, VA 22075 

ENGINEERING AND DESIGN - UNDERGROUND CONSTRUCTION 
SPLICING - POST/PREWIRES - INSTALLATIONS 

AERIAL CONSTRUCTION - REBUILDS - CLI DETECTION & REPAIR 

Toll Free 1-800-462-3811 — (703) 478-8448—FAX (703) 478-8818 

• Aerial & Underground 
Construction 

• Strand Mapping 

• System Design 

• Residential & MDU 
Installations 

• Subscriber Audits Contact: 

Bernie Crsarnecki 
(814) 838-1466 

• Fiber Optics and LAN. Services P.O. Box 219 
Lake City, PA 16423 

• Proof of Performance 

JOHN JAMES CATV SERVICE 

Specializing in: 
loHeadend Proofs 

@Repairs 

UFCC Offsets 

1218 Franklin Cir., NE. 

Atlanta, GA 30324 404-636-1031 

For Aerial and 
Underground 
Construction 
Services 

Est. 1972 

"Fiber 
Optic 

Specialist" 
Kennedy Cable Construction, Inc. Reidsville, Georgia 
(P.O. Box 760) 30453, (912) 557-4751 WATTS 1-800-673-7322 

215-676-9161 

TONY MESSINA 
CATV CONTRACTOR 

For All Your Design Needs, Big Or Small 

P.O. Box 639 
Huntingdon Valley, PA 19006 DRAFTING 

SYSTEM DESIGN 

'SERVING THE 
ENGLISH INDUSTRY 

ENTERPRIZES SINCE 1974" 

C UN 
THE INSTALL D Audits 

Installations 
PEOPLE D Drop Transfer 

D %wire/post...we 
P.O. BOX 6515 D Underground/Aerial 

Orlando, Florida 32853 construction 
1.407-859-6511 D Fiber Optics 

CATV DESIGN 

ASSOCIATES, INC,. 
• Design 
• Strand Mopping 
• As-Buitt Mopping 
• Systern Anatysis 

• AutoCod Drafting 
• LinexCod Drafting 
• Cod Training/Setup 
• Drafting Services 

3100 S. WAAL M11101. AUST1N, TX 73704 

STEVE WILLIAMS (512) 444-2461 DOUG BURNS 
President Vice President 
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California de Amplifier 

U.S. manufacturer of commercial low noise amplifiers and 
block down converters for C-Band with 950-1450 MHz, 430-
930 MHz and 400-1450 MHz output frequencies. Also 
manufactures commercial Ku-Band LNBs. 

Contact: John Ramsey 
California Amplifier,Inc. 
460 Calle San Pablo 
Camarillo, CA 93012 USA 

Phone: (805) 987-9000 FAX: (805) 987-8359 

WANTED 
CATV SURPLUS 

ACTIVES,PASSIVES,CABLE, HARDWARE. 

CALL US AT AMTECH 
PHONE: (305) 262-9343 EXT.205 

FAX: (305) 261-3312 

ATTENTION: BILL MARTIN 

MIR \IBM» 
MIMI `MIR 
BIM 
MOM 

17 Peddler's Row 
Newark, DE 19702 
(302) 368-2436 

Fax: (302) 368-2471 

CABLE SYSTEM 
SURVEY CO. 
MAPPING • DESIGN • AS-BUILTS 
COMPLETE DRAFTING SERVICES 

COMPLETE CAD SERVICES 

518 North Main Street 
Tekonsha, MI 49092 

(517) 767-4185 
Fax: (517) 767-4567 

CABLE TELEVISION 
SYSTEM SERVICES 
A SIGNAL LEAKAGE DETECTION SERVICE 

CLI DRIVE OUT • CLI REPORTS • CLI SOFTWARE 

Todd Borst, C.E.O. 
Pager: 
1/800/512-1717 

P.O. Box 458/209 N. Grand 
Schoolcraft, Michigan 49087 

Phone: 616/679-4513 
800/837-7611 

Which would you use to complete this sentence? 

Communications Technology's classified section ... 

a. is the largest classified section in the industry. 
b. has the highest readership in the industry. 
c. is the least expensive in the industry. 

d. all the above. 

COMMUNICATIONS 

TECHNOLOGY 
Oftpciai trade tournai of the Son ,ety of Cable TelesnsIon Eng ,neers 

To place a classified, contact Patty Linster at 1-800-325-0156. 

WANTED 
USED VCII's 
Red, Yellow or 
White Labels 

We buy or trade 
VCII's 

(918) 836-8401 

VIDEOCIPHER II REPAIRS 
Fast Turnaround for Out of Warranty Repairs 

Commercial Units Only 
111••••••••Ill .41116 

114110C1114.11 IT 

1575 N. 105th E. Ave. /Tulsa, Oklahoma, 74116 (918)836-8348 

Vigeoelphers Is • Registe.] Tregenure of General Instrument Corporellon 

*DRAKE IRD 
$599* 

•WITH TRADE IN OF 
WORKING WHITE LINE vcti 

TULSAT CORPORATION 

(918) 836-8348 

Reader Service Number 76. 



QUALITY R.F. SERVICES, INC. 

850 PARK WAY 

JUPITER, FL 33477 

Aar AIIMI AMI 

Q_Lee. 
PRESENTS 

MOTOROLA / TRW 

WRRIDS 
IN STOCK • NO MINIMUM 
IMMEDIATE DELIVERY 

PLACE YOUR ORDER BY 3:00 PM (EST) 

WE SHIP THE SAME DAY!! 
PRICES START AT $18.00 

With Confidence in Our Products, Money Back Guarantee, 
Experienced Personnel and a Proven Track Record, 

Why would you settle for less?? 

WHEN ONLY EXCELLENCE WILL DO! 
1-800-327-9767 FAX: 407-744-4618 1-800-433-0107 (IN FL) 

*Replacement Components* *Upgrade Electronics* *Repair Service* 

I= Send Replacement 
System Name  Components Catalog 

Address  I Send information on 

City/State   ZIP   repair service. 

Telephone  ( I  I Send information on 
Circuit Boards to 

Your Name  Position   increase your 

Equipment Used in System  channel capacity. 

Please: CT 9/90 

I l\1\ 

Reader Service Number 77. 
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Optical module 
The Model 413M6 optical module for 

use with the Model 4000 HiRes optical 
time domain reflectometer was announced 
by Photon Kinetics. This new plug-in in-
corporates Photon's electronic masking 
technology and initiates a new standard 
for high resolution measurements of 
multimode optical fiber, according to the 
company. The unit features an event dead 
zone of 5 meters and an attenuation dead 
zone of 17 meters at 1,310 nm. 
The company said the product is the in-

dustry's first masked multimode plug-in 
with 16 masks and seven pulse widths to 
meet any high resolution multimode 
measurement challenge. The program-
mable masks eliminate the measurement 

discrepancies caused by highly reflective 
features and are moved easily to reduce 
reflections wherever they occur on a fiber 
span. 
Reader service #133 

Agile demodulator 
The new AD-1 agile audio/video de-

modulator was announced by Blonder-
Tongue. The unit has front panel switches 
that permit non-volatile RF tuning of any 
one of 395 TV channels, including broad-
cast UHF/VHF assignments and CATV 
standard/IRC/HRC assignments from 
54-801 MHz. 

It demodulates any NTSC signal to 
baseband video and audio signals for 
monitoring or remodulation. It also pro-
vides a 4.5 MHz subcarrier and broad-
band multiplex output for MTS/BTSC ap-
plications. The unit also incorporates a 
PLL synthesized LO, Nyquist SAW filter, 
keyed AGC circuitry and a synchronous 
video detector. It requires only 13/4  inches 
of height in a 19-inch rack and has no 
special cooling requirements. 
Reader service #116 

Function generator 
Wavetek introduced its Model 90 syn-

thesized 20 MHz function generator with 
built-in trigger generator. It operates in 
non-continuous modes with the internal 
trigger generator and has independent 
frequency controls located on the front 
panel. The unit also can be phase locked 
to an external trigger source and in this 
case, the locking frequency is automat-
ically acquired, calculated and displayed 
for the operator. 
The unit offers an optional high voltage 

capability of 40 Vp-p for special applica-
tions. The synthesized analog function 
generator features programmable sine, 
triangle, square and DC waveforms. Vari-
able symmetry allows creation of pulse 
and ramp waveforms, while variable 
phase angle permits the output signal to 
be phase shifted in relation to an external 
locking source. The product incorporates 
modulation (AM, FM, SCM), sweep (Lin/ 
Log/continuous/manual/triggered/up/ 
down) and non-volatile storage of com-
plete front panel instrument setups. Fre-
quency range is 1 to 20 MHz 
Reader service #132 

When we say 
it'll be there 

We rely on KES as 
a convenient 
source of materials; 
they have what we 
want, when we 
want it. 

Jeff Antonuk 
Midwest Video 
Electronics, Inc. 

it'll be there, 

IT'S 
NO 
LIE! 

See us at the Great Lakes Show, Booth 100. 

See us at the Eastern Show, Booth 1201. 

Klungness Electronic Supply 
Reader Service Number 78. 

(800)-338-9292 
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REIN 
A BUILD, NIT YOURSELF IN 

THE DR VERS SEAT. 

Antronix Introduces The Extended 6 Year, 6,000 Mile - 
No Questions Asked Unique Support Distribution Warranty 

On All Antronix Brand Multi-Taps And Line Passives. 

Our Year-After-Year 
Extended Performance Warranty. 

Over the years our Multi-Taps and Line Passives 
have continued to set new industry standards. 

And now, because we're so 
confident in our ability to 
manufacture the highest quality 
Taps and Line Passives on the 
market today, another industry 
standard is about to be set. 

Now, your participating Antronix 
Authorized Unique Support Distributor will extend 
our warranty on Antronix Brand Multi-Taps and 
Line Passives to 6 years for your next build, on 
system applications approved by Antronix. 
No questions asked. 

tanrioinS 

UNIQUE SUPPORI  
DISTR'BUTION 

The fliî e 

Our Mile-After-Mile 
Price And Delivery Guarantee. 

No matter if your next build goes just one mile or 
6,000 miles, your participating Authorized Unique 
•Support Distributor will guarantee you the same 
price and reliable on time delivery on all Antronix 
Brand Multi-Taps and Line Passives. All to insure 
your build gets finished on time and on budget. 

Talk to your participating Antronix Authorized 
Unique Support Distributor. They have all the 
details. For the distributor nearest you call, 
201-446-2626 and see how our commitment to 
putting you in the driver's seat is just one more 
way of setting another industry standard. 

Extension Of One Year Warranty To Six Years, and the price and delivery 
guarantee are subject to prior approval, by A:itronix. of system application. 

Annonix 
111111' 'rr 

Reader Service Number 21. 



Feature finder 
Laser Precision Corp. announced the 

FF-1000 hand-held feature finder. It 
locates faults and can also locate splices 
and connectors, while measuring loss and 
reflectance of these features. It operates 
at 1,550 nm with single-mode optics and 
has a 7-inch LCD to allow for easy viewing. 
Another feature is a single button fiber 

analysis, fault location and reflectance 
(ORL) measurement. Other features in-
clude 64 km distance range and hand-
held battery operation. 
Reader service #102 

Splice closure 
cable-in-conduit, 
connectors 

Anixter made several new product an-
nouncements including the GDS (Gel 
Drop Splice) closure manufactured by 
Raychem. The closure provides a fast, 
simple and reliable method of environ-
mentally protecting buried drop splices. 
It serves as a barrier against corrosion, 
water and dirt. It has a tough outer housing 
that is impact and abrasion resistant and 
the housing encapsulates Raychem's gel 
material that conforms to and seals the 
splice. One size fits both RG-6 and RG-59 
cable. 

Also introduced was Dura-Line's new 
Silicore cable-in-conduit. It features a 
patented coextruded prelubricant around 
the entire inner circumference of the poly-
ethylene conduit. The Silicore lubricant 
provides for a low coefficient of friction. 
This is said to simplify cable placement 
or replacement (now or later) for new-
build, rebuild or joint trench applications. 
According to the company, the product 
can bend at difficult angles due to its high 
density polyethylene construction. Durable 
polyethylene resists hydrocarbon and 
methane gases found in soil and has low 
temperature properties to allow work in 
cold temperatures. Cable-in-conduit is 
said to eliminate cable pulling, reduce 
labor costs and equip operators with the 
ability to convert to other systems for 
upgrades. 

Anixter introduced two new Raychem 
connectors, the EZ-Twist and the EZ Grip. 
The EZ-Twist is an indoor F connector that 
was designed to reduce service calls re-
lated to F connector problems inside the 
house—one of the most common causes 
of CLI leakage and subscriber complaints. 
This connector is universal for RG-59 or 
RG-6 cable and is color-coded for easy 
identification. It can be installed on all F 
ports. The product offers "push-on-and-
lock" installation, which allows for one-

• Advanced designs and 
technology. 

• Field-proven reliability 
and performance. 

• Backed by a worldwide 
Ditch Witch dealer 
network. 

Call for FREE literature. 
(800) 654-6481 

hand port termination with no special tools 
required. 
The EZ Grip aluminum connector is 

designed for use with Comm/Scope's 
Quantum Reach coaxial cable. Its small 
size is said to allow for greater wrench ac-
cess in hard-to-reach areas. Only a few 
turns of the wrench are needed until the 
connector comes to a positive stop in-
dicating the installation is complete. Both 
splice and pin-type connectors are 
available for .560-inch and .860-inch 
diameter cables. The corrosion-resistant 
aluminum body and circumferential seal 
at the cable-to-connector interface serves 
as environmental protection for aerial and 
pedestal applications. The connector 
maintains an operating range of 4 to 1,000 
MHz, with a return loss of 30 dB or greater. 
Reader service #127 (GDS), #126 (Sili-
core), #125 (EZ-Twist), #124 (EZ Grip) 

Enclosure 
CableTek Center Products introduced 

a new watertight marina enclosure. The 
product, called the Marina Box, can be 
produced in a variety of sizes. It provides 
protection for equipment from saltwater 
and spray. 
Reader service #138 

Catalog 
US Electronics announced the release 

of its new 285-page product catalog for 
1990. Some of the new lines featured are 
Gilbert, Klein, Leader, Cable Prep, 
Blonder-Tongue, Tyton and others. New 
products include the Leader Model 5130 
half-rack NTSC color monitor and the US 
Electronics hand held remote control 
repair kits for the RC-550 and Scientific-
Atlanta remotes. 
Reader service #105 

Signal generator 
The Model 3220, a 1.3 GHz AM/FM syn-

thesized RF signal generator, was made 
available by Leader Instruments. It has a 
frequency range from 100 kHz to 1.3 GHz 
with +1 ppm accuracy and a resolution 
of 10 Hz below 650 MHz and 20 Hz to 1.3 

-we 

One name offers more 
alternatives to open-cut 

excavation. 

Ditch 
Witch-

Finding New Ways. 
Reader Service Number 80. 
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INTRODUCING... 
The Ante! LANprobe: 
A laptop PC-based OTDR 

A Totally 
New Approach to 
OTDR Design. 

By incorporating interchangeable 
OTDR cards in a popular laptop 
personal computer (PC), Antel has 
designed a rugged, user-friendly, 
versatile and affordable OTDR to 
meet the short range and high 
resolution requirements of the 
LAN environment. The host laptop 
PC provides powerful menu-driven 
computing capability for running 
the OTDR system and signal 

Reader Service Number 81. 

processing software. The OTDR 
card housed in the laptop has its 
own microprocessor for controlling 
the acquisition of data and for 
monitoring the operation of all the 
hardware components. After 
spending a few minutes with the 
LANprobe in a hands-on 
demonstration, you'll recognize the 
benefits of this novel and powerful 
approach to OTDR design. 

For more information please call or write: 

OPTRONICS INC 

33258 MA1NWAY, BURLINGTON, ONTARIO, 
CANADA L7M 1A6 
TELEPHONE 416/335-55a7 
TELEX 061-8514 BOC BUR 
FAX 416/335-5141 



GHz. RF outputs are selectable between 
dBiz or dBm with a range of +13 to —133 
dBm and 0.1 dB resolution. A continuous 
variable mode setting key lets the output 
level to be varied within +5 dB in 0.1 steps 
starting at any output level. Four preset 
levels can be set for commonly used test 
levels and reverse power protection to 50 
W is standard. 
The unit offers residual FM signal-to-

noise ratio of 60 dB or better. At 500 MHz, 
specified single sideband phase noise is 
—120 dBc/Hz with a 20 kHz offset from the 
carrier. EMI/RFI leakage is less than 1 V. 
Modulation modes are AM (0-90 percent), 
FM (0-99.9 kHz), AM/FM simultaneous, 
and DC-FM (0-5 kHz). FM deviation 
resolution is extended to 10 Hz for DC-FM 
mode and also for FM less than 9.99 kHz. 
Users can choose from four internal modu-
lation frequencies. 
Reader service #131 

14 *. 

Fixed attenuator 
Fotec announced its A450 series of 

fixed attenuators for fiber-optic systems 
that can be used to reduce signal levels 
that overload receivers in short link appli-
cations or to test systems under simulated 
cable loss conditions. The attenuators use 
the "gap loss" principle, where a fixed gap 
between the fiber ends induces a cali-
brated loss. 
The technique involves building a preci-

sion spacer that can be inserted into any 
ST, FDDI or FC splice bushing to convert 
it to an attenuator. The spacers are avail-
able separately, for use with bulkhead 
splices, or as complete attenuators in ST 
ST, ST-FDDI, FDDI-FDDI and FC-FC bulk-
head splices. 
Reader service #129 

1 GHz cable 
Times Fiber Communications pre-

sented its new T10 drop coaxial cable, 
featuring 1 GHz signal bandwidth and 
lower insertion loss. According to the com-
pany, this cable is geared for today's 
specifications and is ready for emerging 

technologies, including HDTV. 
The cable is said to carry more chan-

nels with better quality than ever before. 
It is triple bonded to eliminate cold temper-
ature pullout problems and provide add-
ed resistance against moisture and 
corrosion. 
Reader service #139 

Stereo generator 
Leaming Industries introduced its 

MTS-4 BTSC stereo generator that fea-
tures Bessel-null test tone for accurate 
installation. Typical stereo separation is 
greater than 30 dB and the unit features 
stereo switching for local ad insertion. Fre-
quency response is flat out to 14 kHz. 
Reader service #140 

Telephone overflow 
Orbital Technologies' COMTOR (com-

puterized telephone overflow register) per-
mits 24-hour daily, 365 days per year busy 
study surveys. The information derived 
addresses NCTA's Rule 1C. When a cus-
tomer receives a busy signal from the 
cable operator, the COMPTOR's micro-
processor counts, records and prints the 
information in "real time," scanning at 
3,500 calls per minute. The unit's printed 

reports tefl how many customer calls were 
lost to busy signals and the exact time the 
calls were lost. 
Reader service #90 

Catalog 
Belden Wire and Cable is offering its 

new CATV catalog to assist MSOs and 
specialized distributors in the selection of 
CATV cable products. The 32-page pub-
lication describes the company's full line 
of CATV products and introduces new 
SuperDrop and fiber-optic supertrunk 
cables. The catalog also features the com-
pany's aerial drop cable series and ex-
panded Teflon line. 
Reader service #101 

Modulator 
Jerrold unveiled the Commander 6 (C6), 

the industry's first 600 MHz frequency 
agile modulator. It is 1.75 inches high, 
which is half the height of previous 

Pierce Airrow® 
.4 

1111003 

IPPea 

Detectable Pneumatic 
Piercing Tools 

• Diameters from2inches to6inches. Reader Service Number 82. 
• Optional transmitter for monitoring depth 
and direction for2",4", and 5.5" models. 
• Replaceable tool heads improve 
accuracy and performance in different 
soils. 
• Simple, reliable design with just one 
moving part. 

Call for FREE literature. (800)654-6481 Finding New Ways. 

Ditch 
Witch 
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TFC 
OUR PLEDGE OF SERVICE 

BECAUSE YOU, OUR CUSTOMER 

• Are the most important person to us 

• Are not an interruption of our work -are the purpose of it 

• Are not dependent on us - we are dependent on you 

• Are not an outsider to our business - are part of it 

• Are not a cold statistic on a ledger sheet - are people with biases, prejudices, feelings 
and emotions like our own 

• Are never someone to argue with - we will never win that argument 

• Bring us your needs and problems - for us to fill and resolve 

WE PLEDGE TO NEVER FORGET THAT THE TOP PERSON IN OUR 
ORGANIZATION IS ALWAYS ... THE CUSTOMER. 

TFC Customer Service Representatives 

(  
Ji 7 .) 

Fred Carasone 

Fran Pilecki 

`frà,t)—U  ./ÙLLM-e-kJ 
Marie Kubeck 

Aa-e-11:e. ))/t_-„,t. 64 
Dollie Manville 

_ 
Bee Smith 

John P. orde 
Presid t 

lfFC TIMES FIBER COMMUNICATIONS, INC:a company of 

;Yeeiziu2hyt, Jric. 

358 Hall Ave. • P.O. Box 384 • Wallingford, CT 06492 

800-TFC-CATV 

Reader Service Number 55. 



models. It features a front panel switch to 
select all standard HRC or IRC channel 
assignments between 50 and 600 MHz. 
The C6 has front panel bar graph 

meters to indicate video depth of modula-
tion and audio deviation. It is said to easily 
interface with the company's CMTS 
stereo encoder and MVP video processor, 
simplifying the required interconnect 
wiring. 
Reader service #137 

F fitting 
Signal Vision released a new CLI type 

F fitting. It uses compression technology 
forming 360° of contact between the cable 
braid and center post of the fitting. Accord-
ing to the company, this virtually elim-
inates all RFI leakage regardless of the 
conditions under which the fitting is used. 
The OF fitting uses bright tin plating for 

weather and corrosive protection. It has a 
silver-plated center post for its high elec-
trical conductivity and migrating prop-
erties. 
Reader service #136 

Headend switching 
control 

Engineering Consulting announced 
new products for switching and control of 
remote headend audio and video. The 
Model TPSG (touchtone programmable 
sequence generator) also called the 
Headend Manager is an EPROM program 
cartridge for the Commodore 64/64C and 
128 computers providing timed touchtone 
sequences to control relays over any 
audio link to multiple headend sites. 
The Model TSDQ/QUAD and RL4 relay 

boards are controlled by a single Head-
end Manager via touchtones. The relays 
operate directly from 12 to 20 V and the 
modules are small enough to be housed 
inside of existing equipment. 
The Model VIDG high resolution video 

page generator EPROM cartridge for the 
Commodore 64/64C and 128 computer 
has been enhanced with the latest version 
2.0 software. According to the company, 
by combining the video generator and the 
Headend Manager EPROM programs 
with the touchtone controlled relay cards, 
video pages can be programmed and 
switched from one location via local key-

board or modem. The video generator 
provides a real time clock, two 240-
character scroll lines per page, three-letter 
heights, flash lines, multiple color selec-
tion of letters, screens and line by line 
editing. 
Reader service #103 

Amplifier system 
Magnavox's new amplifier line, desig-

nated the Spectrum 2000 amplifier sys-
tem, includes the previously introduced 
7:1-H housing with ports and convection 
fins that optimize both aerial and pedestal 
installations. Also included in the new line 
is a 600 MHz, two-way interconnection 
chassis available in a variety of bandsplits 
for domestic and international applica-
tions. 

Inside the housing, the chassis holds 
new amplifier modules that incorporate 
the latest in electronic manufacturing, in-
cluding surface mounted device (SMD) 
technology to help ensure product integ-
rity. These modules are available in feed-
forward, power doubling or push-pull 
versions. 

Also included in the system is the new 
LE90 line extender that offers backwards 
compatibility. The units are available in 
push-pull and power doubling as well as 

a variety of gains and international 
bandsplits. 
The Magnavox Management System 

completes the Spectrum 2000 System. It 
is a status monitoring system that helps 
keep CATV systems operating at peak 
performance by gathering and evaluating 
information at monitored points. 
Reader service #130 

Fan-out unit 
The LANcast division of CaSaT Tech-

nology Inc. introduced the ENT-4360, a 13 
port fan-out unit for use with IEEE 802.3 
networks. The unit allows departments and 
LAN clusters of up to 12 workstations or 
PCs to be connected as either stand-alone 
network or to be connected to a larger net-
work. 

It features a full complement of five front-
panel indicators allowing users to observe 
network activity on a port-by-port basis. 
The indicators can be used to verify pro-

Extended-Range, Fluid-Assisted, 
Guided Boring System 

• Surface-launched, fluid-assisted mechanical 
boring tool bores distances of 400 feet. 
• Compact, easily maneuvered. Fits 
inside a 36-inch yard gate. 
• Surface-launched for minimal 
disturbance. 
• Fast, economical boring for 
compactible soils. 

Call for FREE literature. (800)654-6481 

Reader Service Number 84. 

Ditch 
Witch 

Finding New Ways. 
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As Good As New And SAVE $15 000• 00 
WESTEC Your AML Support System 

"CPR for AML" 

L WESTEC COMMUNICATIONS 
14405 N. Scottsdale Road, Scottsdale, Arizona 85254 

(602) 948-4484 Microwave Service (800) 666-4441 FAX (602) 998-8701 
Reader Service Number 85. 



per node operation. Front panel indicators 
include transmit, receive, collision 
presence and partition lamps for each port 
as well as information for the AUI port, 
which is used to interface the ENT-4360 to 
a backbone using a conventional AUI 
cable and transceiver and can be cas-
caded allowing up to 1,024 network nodes 
to be connected. 
Reader service #91 

Pedestal housing 
enhanced conduit 

Channell Commercial announced two 
new products, the Signature Pedestal 
Housing (SPH) Line and the enhanced 
Cablecon line by Integral Corp. The 
SPH line of pedestals are designed to 
accommodate and mount newer CATV 
electronic equipment and to assure ade-
quate room for maximizing the bending 
radius of RG service wires. The housings 
are constructed of ABS plastic that is 
guaranteed by the company not to deteri-
orate for 10 years under normal environ-
mental conditions. Features include a 
captive Highfield high security locking 
system that prevents loss of the lock, op-
tional trap holders, optional flame re-
tardent materials and removable snow re-
flectors. The series features a flat top in-
stead of the original dome shape, so the 
product is visibly different. 

Integral Corp. announced its "Mirror 
Finish" process for its Cablecon conduit 
products. The process results in inner 
walls of ducts having a mirror-like finish, 
which, combined with Integral's dual lubri-
cating system, results in improved perfor-
mance and reduction of friction and pull 
tensions, minimizing burn through. The 
use of the process results in the inner wall 
of the conduit being so smooth and uni-
form that it literally looks like a mirror. 
Combined with the company's "Dual 

Lubricating System" where a longer chain 
polymer emulsion is placed on the inner 
wall of the conduit and the outer surface 
of the conductor or pull rope, the problem 
of high pulling temperatures is said to be 
virtually eliminated and the surfaces of the 
conduit and pulling member are actually 
cooled. The process will become stan-
dard on all of Integral's Cablecon 
products. 
Reader service #114 (pedestal housing), 
#113 ("Mirror Finish" process) 

Shrink boot 
Polychem introduced its F Connector 

Shrink Boot Poly/Chem-Shrink that uses 
EPDM, a material known for its weather-

ability features. No torch, heat or open 
flame is necessary to shrink. No tools are 
required for installation. PCS boot shrinks 
when exposed to air. 
Reader service #88 

EMC handbook 
Advantest America Inc. is offering a new 

handbook on EMC measurement systems 
featuring fundamentals and case studies 
of EMC instrumentation to further enhance 
the reader's understanding of EMC 
testing. 

The handbook is 130 pages and ex-
plores the concept of EMC instrumenta-
tion, international recommendations and 
standards, EMC techniques, various 
measurement methods and the EMC 
center and system engineering concept. 
Fold-out charts are included to highlight 
important factors like systems' perfor-
mance, standards and software. A 
glossary is also included. 
Reader service #94 

Identifier 
M.A.B. Corp.'s Identify-ZIT is designed 

to simplify the identifying and/or testing of 
either pairs of wire or coaxial cable. With 
the product one person can quickly test 
each run for line breaks, shorts and re-
sistance problems as well as identifying. 

To use the lDZ, a numbered terminal cap 
is attached to one end of the wire or coax-
ial cable and the decoder to the other end. 
The user presses the button on the elec-
tronic decoder and the number on the ter-
minal cap will appear in the window. If the 
number does not appear it will show "OC" 
for open condition, "CC" for closed con-
dition or "00" for a resistance problem in 
the loop. 
Reader service #87 

Directional Rod Pushers 
Reader Service Number 86. 

• Capable of boring up to 500 feet or more in compactible soils. 
• Detectable transmitter head provides 
depth and direction data. 
• Unique rod rotating system rotates the 
rod while pushing, allowing better 
directional control. 
• Three directional heads for different 
soil conditions. 
Call for FREE literature. (800)654-6481 Finding New Ways. 

Ditch 
Witch 
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Amplifier 
Quality RF Services introduced the first 

of its series of indoor distribution amplifiers. 
Standard features include separate gain 
and tilt controls, selectable equalization 
and UL approved powering. All the ODA 
series are designed for maximum signal 
leakage integrity and conformance to all 
electric codes. With performance speci-
fications exceeding most line extenders, 
as wellas 550 MHz bandwidth, these dis-
tribution products are available in various 
gains and power-doubling options. 

To further accommodate system CLI 
needs, connector choice can be either 
standard F or 5/8-inch entry adapters at the 
input and output. The series carries a year 
warranty. 
Reader service #86 

Fiber system 
American Lightwave Systems an-

nounced a high performance addition to 
their LiteAMp AM fiber-optic product fam-
ily. The LiteAMp Plus is capable of trans-
mitting 80 channels on two fibers for a 
distance of 10 miles with 56 dB CNR video 
performance and CTB performance of 67 
dB or better. It is currently available for 
delivery in strand-, rack- and pole-
mounted versions. 
Reader service #122 

Receiver 
R.L. Drake's Model ESR1250 is a PLL 

synthesized satellite receiver supplied 
with dual video outputs, a fixed audio 
channel and a modular design. Users can 
customize the receiver's functions to suit 
individual broadcast or business needs 
with the company's optional subcarrier 
demodulator boards (including those for 
standard audio, dual audio, wide coverage 

audio and data applications). 
Decoder outputs provide VideoCipher 

II and MAC compatibility. Flexible input 
switching allows for C/Ku-band or horizon-
tal and vertical operation. Commercial 
operators can maximize performance for 
channel deviation and C/N ratio by select-
ing IF SAW filters of 30, 25, 22 or 16 MHz 
from the front panel. The front panel is 
ergonomically designed for optimum 
operator convenience. The receiver ac-
cepts standard 950 to 1,450 MHz RF in-
puts. Frequency selection is tuned in 1 
MHz steps on Ku-band and in 1 or 20 MHz 
steps on C-band. Its professional-grade, 
140 MHz IF signal processing improves 
overall image rejection. The low noise IF 
with threshold extension provides a static 
threshold of less than 7 dB C/N. 
Reader service #111 

MDU trap 
Eagle Comtronics' new addressable 

trap switch offers addressability with IPPV, 
consumer friendliness and total control 
outside the apartment. Other features in-
clude eight tiers of pay channels, com-
plete on/off control, parental control, store 
and forward technology, non-volatile 
memory and computer control. 
Reader service #141 

CELLULAR TELEVISION 
COST EFFECTIVE and FLEXIBLE 

UP TO 31 CHANNELS FOR LESS: 

The big difference is the cost! You will reach the 15 mile radius 
and beyond with a class 'A' picture ( > 45 dB). But you'll do it for 
about $7,500 / channel (14 dBi transmit antenna included). That will 
allow you to implement quicker and for less. 

How can GPT achieve this? Through the elimination of over 70% 
of the components used in conventional MMDS, the GPT LMMDS 
gets the highest possible power to the antenna without unnecessary 
losses through combiners, diplexers, and connectors. 

For a demonstration or the location of the site nearest you call 

1-800-228-2672 

MASTER DISTRIBLTTOR 

MICROWAVE DISTRIBUTION SYSTEMS, INC. 
308 Main Ave., Moorhead, MN. 56560 

Reader Service Number 43. 
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STATE OF THE ART AERIAL DETECTION 
OF SIGNAL LEAKAGE 

With a ComSonics CLI "Flyover" of your system, 
you'll not only know if your system will 

pass CLI compliance, 
but you'll know where the leaks are, 
and exactly how strong they are! 

ComSonics has long been the leader in signal leakage. 
Put this powerful resource to work in your system NOW, for cost-

effective system analysis, accurate leak accumulation 
indexing, and industry known credibility. 

CMISONWS iNC® 
AN EMPLOYEE OWNED CORPORATION 

Call Toll Free: 1 - 800 - 336 - 9681 
In Virginia Collect: 1 - 703 - 434 - 5965 

Reader Service Number 89. 
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Schreiner 

Scientific-Atlanta ap-
pointed five principal engi-
neers, which is the highest 
ranking technical position in 
the company. The appoint-
ments went to Peter 
Schreiner, Alan Wilcox, 
Ronald Stirling, Edward 
Gerhardt and Gary Springer. 

Schreiner works in the At-
lanta instrumentation busi-
ness division. Wilcox has 
been responsible for the 

design of antenna positioners 
for the company. Stirling man-
ages the development activi-
ties for the design of special 
amplifiers for low-cost satellite 
stations. Gerhardt has been 
the principal architect for the 
company's complete very 
small aperture terminal 
(VSAT) system. Springer has 
played an important role in the 
design of earth station moni-
toring and control products. 

Catel Telecommunica-
tions promoted Ronald Todd 
to vice president of engineer-
ing. Previously he served as 
general manager of the 
broadband transmission and 
CATV divisions. 
James Caldwell was pro-

moted from director of the 
CATV/telecom division to vice 
president of sales and 
marketing. 
The company also added 

Thomas Elliott as marketing 

manager, systems. He was 
formerly chief engineer for the 
six Hearst systems in the San 
Francisco Bay area. 

Earnest 

Jerrold Communications 
named James Earnest as 
director of security. Most 
recently he was director of 
security for Fluor Corp. 
Ron Fowler joined the 

company as a sales account 
executive in the southeast re-

gion. He was formerly a 
senior sales representative 
for Northern Telecom. 

Frank Coltham, previous-
ly a member of the sales force 
for Cabletime Systems, was 
named a sales executive and 
will handle accounts in the 
United Kingdom and Europe. 

John Gdovin was ap-
pointed director of service 
center operations for C-TEC 
Cable Systems, a subsidiary 
of CTEC Corp. He has been 
with the company since 1979. 

Pioneer promoted Mark 
Spangler to field service 
engineer. Previously he 
worked in the product service 
area for the company. 

Eric Rowland was named 
northeast accounts manager 
for the cable TV division. Most 
recently he was northeast 
account executive with Mag-
navox CATV. 

.2-1000 MHz In One Sweep! 
AVCOM's New PSA-65A 

Portable Spectrum Analyzer 
The newest in the line of rugged spectrum analyzers from 

AVCOM offers amazing performance for only 
AVCOM'S new PSA-65A is the first low cost general pur-

pose portable spectrum analyzer that's loaded with features. 
It's small, accurate, battery operated, has a wide frequency 
coverage - a must for every technician's bench. Great for field 
use too. 
The PSA-65A covers 

frequencies thru 1000 
MHz in one sweep with 
a sensitivity greaterthan 
-95 dBm at narrow 
spans. The PSA-65A is 
ideally suited for 2-way "z7 Ô 
radio, cellular, cable, 
LAN, surveillance, educational, production and R&D work. 
Options include frequency extenders to enable the PSA-65A 
to be used at SATCOM and higher frequencies, audio demod 
for monitoring, log periodic antennas, 10 KHz filter for .2 MHz/ 
DIV range, carrying case (AVSAC), and more. 

For more information, write, FAX or phone. 

AVM 
BRINGING HIGH 
TECHNOLOGY 
DOWN TO EARTH 

500 SOUTHLAKE BOULEVARD 

RICHMOND, VIRGINIA 23236; 804-794-2500 

FAX: 804-794-8284, TLX: 701-545 

Reader Service Number 90. 

CONSULTING SERVICES IN 
TELECOMMUNICATIONS 

& CABLE TELEVISION 

• Strategy & Business Development 
• Feasibility Studies 
• Regulatory Matters 
• Planning & Technology Assessment 
• System Engineering 
• Project Management 

"1.1117w 
--711111.1 

DT 

Reader Service Number 91. 

DTI Télécom, Inc. 

I 2055 Peel St. • Suite 325 
Montreal (Quebec) • H3A 1V4 

Tel: (514) 845-3205 • Fax: (514) 845-4851 
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e's Outdoor 

Eagle's new outdoor addressable Trap system is 
available, now After conducting our own intensive 
lab and field tests for over eighteen months, we dis-
covered this system offers so many benefits to cable 
systems and cable subscribers that the only way you 
can possibly appreciate therftjesuakadou to field 
test one in your own syste 

That's why we've decided tomcflêTiîS offer. For a 
limited trial period, We will install an Eagle Outdoor 
Addressable Trap Test System in your cablesystem at 
no cost or obligation to you! 

If you currently use a trap system or you're looking 
to replace your converter/descramblers don't miss 
this opportun'ty to try the most "user friendly" address-
able system ever developed for the cable industry! 

A "short list" of Outdoor Addressable Trap System 
features includes: 
• 4 or 8 tiers of negative, positive or multichannel 
addressab'e filters; 256 combinations selectable 
• Consumer friendly with VCRs, cable ready This and 
remote controlled TVs 
• Controls signal delivery to multiple TVs from one 

trap switch 
• Allows you to use your present negative or 

positive traps 
• All service disconnect capability; over 80dB 

isolation 

• . 
El YES! syster,cuorrently 

I eplacing my existing conveiter/descr 
I would like to take advanta 
your FREE OFFER. Please con' , 

I me to schedule a FREE trial installation of 
Eagle's Outdoor Addressable Trap system.• 

• No need to enter home for audits 
• IBM PC or compatible computer co 
• Compatible with billing systems 
• Optional Impulse Pay per View unit Jllows 

subscriber to order premium programming without 
calling cable system 
• Auto-dialer transmits customer usage back to 
system using store and forward techniques 
• Pre-authorize customers for limited amounts of 
pre-paid programming 
• Parental control of premium channels or all service 

Name  

Cablesystem name  

Address  

City  State  Zip  

Phon' 

_me 
Mail This Coupon 
or CALL TOLL FREE - 

800-4481474-F0day! 
,  

4562 Water 
Clay, NY 13041 

(315) 622-3402._ In Canada: Desisiti 

• Toronto • *Inc 

In Europe. Elect 
• 011:32-152Gt-
• Nii(*ay 
• yy. ' 

'Reader Service Number 95. 
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CALENDAR 11111111111111111111111111111111111111111111111111111111111111111111111I 
Sept. 18-20: Michigan, In-
diana, Illinois, Wisconsin 
and Ohio Cable Television 
associations Great Lakes 
Cable Expo, Hoosier Dome 
Convention Center, Indianap-
olis. Contact Trisha Biggins, 
(419) 470-5900. 
Sept. 18-20: C-COR tech-
nical seminar on basic theory, 
installation and maintenance 
of cable TV systems, Dallas. 
Contact Teresa Harshbarger, 
(800) 233-2267. 
Sept. 18-20: Magnavox 
CATV mobile training center 
seminar, Detroit. Contact Amy 
Costello Haube, (800) 448-
5171 outside of New York or 
(800) 522-7464 in New York. 
Sept. 19: SCTE Appalachian 
Mid-Atlantic Chapter tech-
nical seminar on digital fiber 
optics and 1 GHz distribution, 
Holiday Inn, Chambersburg, 
Pa. Contact Richard Ginter, 
(814) 672-5393. 
Sept. 19: SCTE Greater 
Chicago Chapter technical 

seminar on BCT/E Category 
Ill. Contact John Grothendick, 
(800) 544-5368. 
Sept. 22: SCTE Rocky 
Mountain Chapter technical 
seminar on connectors, cable 
and NEC rules. Contact Rikki 
Lee, (303) 321-7551. 
Sept. 22: SCTE Sierra 
Chapter testing to be admin-
istered in BCT/E Categories II, 
III, VI and VII, City Hall, Rose-
ville, Calif. Contact Steve 
Allen, (916) 786-2469. 
Sept. 25: SCTE Satellite Tele-
Seminar Program, "Cable vs. 
the telcos (part two)" and 
"Local origination equipment 
and its use (part one)," Trans-
ponder 2 of Galaxy III, 12-1 
p.m. (ET). 
Sept. 25-27: Atlantic Cable 
Show, Convention Center, 
Atlantic City, N.J. Contact 
Rhonda Moy, (609)848-1000. 
Sept. 25-27: Magnavox 
CATV mobile training center, 
Indianapolis. Contact Amy 
Costello Haube, (800) 

Planning ahead 
Oct. 9-11: Mid-America 
Show, Kansas City, Mo. 
Oct. 30-Nov. 1: Cable 
Television Association 
convention, London. 
Nov. 28-30: Western 
Show, Anaheim, Calif. 

448-5171 outside of New York 
or (800)522-7464 in New York. 
Sept. 26: SCTE Great Lakes 
Chapter technical seminar. 
Contact Daniel Leith, (313) 
549-8288. 
Sept. 26: SCTE North Coun-
try Chapter testing to be 
administered in BCT/E 
Categories I, IV, V and VII (ten-
tative), Community Center, 
Edina, Minn. Contact Rich 
Henkemeyer, (612)522-5200. 
Sept. 26: SCTE Piedmont 
Chapter technical seminar on 
safety, system grounding and 
bonding. Contact Rick 

Hollowell, (919) 968-4631. 
Sept. 26: Backbone Net-
works Corp. training on 
understanding fiber-optic net-
works, O'Hare Expo E., 
Chicago. Contact (508) 
754-4858. 
Sept. 27: SCTE Sierra 
Chapter technical seminar on 
FM and AML microwave 
(basics and refresher course). 
Contact Steve Allen, (916) 
786-2469. 
Sept. 27: Backbone Net-
works Corp. training on how 
to plan and buy (or sell) a fiber-
optic backbone network, 
O'Hare Expo E., Chicago. 
Contact (508) 754-4858. 
Sept. 27-29: SCTE Dixie 
Chapter technical seminar. 
Contact Rickey Luke, (205) 
277-4455. 
Sept. 30-Oct. 2: Minnesota 
Cable Communications 
Association annual meeting, 
Radisson Centerplace Hotel, 
Rochester, Minn. Contact 
Mike Martin, (612) 641-0268. 

wonrAp oce 
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21/2" 
Actual Size 

800-338-8727 
800-338-TRAP 

Urethane Filled 
Double "0" Rings 
Rolled Ends 
Single PC Board 
Self Sealing Membrane on "F" Port 
PVC Boot Available 

Also available: 
Band Reject Filters 
Multi-Channel Trap 
Custom Design Traps 

INTERCEPT COMMUNICATION PRODUCTS, INC. 
171 Commerce Road 

Carlstadt, New Jersey 07072-2588 
201-804-8700 

FAX: 201-804-0376 

Visit us at Atlantic City Cable Show, Booth 300. 
Reader Service Number 93. 
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More Innovative Products 
From Gould Fiber Optics 

In the fiber optics industry the implementation of new technology often relies on components yet 
to be developed. Gould introduces four timely products that make using emerging technology 
possible. The 1480/1550nm and 980t1550nm WDMs. The Singlemode truly fused 4 X 4 Coupler 
and The Optical Isolator. 
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1480/1550nm AND 980f1550nm 

WDMs — 
Developed to couple both the pump wave-
length and the signal wavelength into a 
single fiber 

Applications: 
• Erbium doped fiber amplifier systems 

Features: 
• Low return loss, <55dB 
• Low insertion loss, <0.5dB 
• Small package, 3.6mm X 66mm 
• Environmentally stable, -40 to +85 C 
• Excellent isolation 
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SINGLEMODE 1 X 4 AND 4 x 4 

FUSED COUPLER — 
Distributes optical power from one to four 
inputs uniformly amongst 4 outputs 

Applications: 
• Fiber to the subscriber topologies 
. Telecommunications 
• Data communications 
• CATV Multi-point distribution 

Features: 
• All-fiber design 
• Low excess loss, <0.5dB typical 
• Excellent uniformity, 1.0dB 
• Small package size 
• Broad operating wavelength range 
• Environmentally stable, - 40 C to -85 C 
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IN-LINE OPTICAL ISOLATOR — 
Designed to suppress optical feedback in 
laser-based fiber optic systems 

Applications: 
• High data rate transmission systems 
• Fiber amplifier systems 
• Wavelength division multiplexing 
systems 
• High-speed analog (CATV) systems 

Features: 
• In-line singlemode fiber pigtails 
• Low insertion loss 
• Polarization independent 
• Broad operating temperature and 
wavelength range 

Feise TIzee-
uPL 

Gould, Inc., Fiber Optics Division 
6730 Baymeadow Drive, Suite D 
Glen Burnie, MD 21060, USA 
Telephone (301) 787-8300 
FAX (301) 787-2831 
Telex 898029 
Toll Free (800) 54-Gould 

Reader Service Number 92. 
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Communication: A two-way system 
This is the first of a two-part "President's 
Message" advocating communication 
within the Society. 

By Wendell Woody 
President, Society of Cable Television Engineers 

Good communication from the Society 
of Cable Television Engineers national 
board of directors to each SCTE member 
is most important. Equally vital is the 
"return path" from the membership back 
to the chapter officers, your regional direc-
tor and the national board. As your new 
president for one month now, I have 
spoken at SCTE technical programs in 
cable shows from Breckenridge, Colo., to 
Newport, R.I., covering the following 
chapters: Rocky Mountain Chapter, 
Razorback Chapter, Iowa Heartland 
Chapter and the New England Chapter. 

In addition to communicating the merits 
and benefits of the Society and the goals 
of this year's board of directors, I have let 
the "transmitters" feeding the "return 
path" run wide open with no "AGC con-
trol!" And believe me I received a lot of 
return information from this face to face 
personal contact. The following is a 
number of questions and issues most fre-
quently raised. They are all "address-
able" and your board will adhere to no 
form of "interdiction" to halt a good 
response to you. 

National mailing list 
• Why don't l get mail from the SCTE 
headquarters office in Exton, Pa., any-
more? You should! Did you receive the 
bylaws change package last fall, the elec-
tion package in December, your free 1990 
Memership Directory and Yearbook, and 
a Cable-Tec Expo registration package? 
If not, send in the accompanying change 
of address form. 
• How could get dropped from the mail-
ing list? The re are two major possibilities: 
your $40 annual membership dues ex-
pired or you never advised the Exton of-
fice of your change of mailing address. 
• Why don't I get advised when my 
membership expires and the annual fee is 
due? You are sent three notices and here's 
the procedure. At 60 days before your ex-
piration date, you are sent a letter along 
with an invoice marked "first notice." This 
mailing also includes a current calendar 
of national events. At 30 days before, you 
are sent another letter and calendar with 

an invoice marked "second notice." At the 
beginning of your last month, a final let-
ter and invoice marked "final notice" is 
mailed to you. If there is no response from 
you by the end of that month your name 
is removed as an active member and you 
are placed on a holding list. You will re-
main on this list for 24 months and then 
will be completely dropped from SCTE 
records. 
• What if you are sending my notices and 
mail to my old address and/never get it? 
Very, very frequently this is the absolute 
cause of all your problems. No notice is 
received, your membership expires, you 
don't get your free Membership Directory 
and Yearbook, and all your communica-
tions from national headquarters come to 
a halt. 
• Who is responsible for updating ad-
dress changes? You, the member, must 
notify the office in Exton! Many of you use 
your work address as your SCTE mailing 
address and your mail continues to go to 
your former employer. (Note to employers: 
It would be a great aid if you would alert 
us by returning all SCTE mailings sent to 
your previous employees.) 
• My local chapter has my current mail-
ing address. Don't they advise SCTE na-
tional? Yes, but they are required to sub-
mit an updated chapter membership 
roster only once a year. Meanwhile, you 
may have already been transferred to the 

inactive holding list. 
• Why doesn't "Communications Tech-
nology" the official trade journal of the 
Society of Cable Television Engineers, ad-
vise the SCTE national office of my address 
change when 1 notify them regarding my 
magazine subscription? CT's total circu-
lation is many times larger than our na-
tional membership roster, with a much 
larger data base to manage than our 
membership roster. 
• Why does my "CT" subscription stop 
even though my SCTE annual dues have 
never lapsed or expired? The CTsubscrip-
tion cannot be automatically renewed 
each year merely by paying your SCTE 
annual dues. You must complete and 
return your CTsubscription renewal notice 
each year. This is a requirement of the cir-
culation audit control agencies. 

Membership action 
Your board is working vigorously to im-

prove the Society and better serve its 
membership. It is imperative we have your 
help too. Please use the mailing address 
change form to update your address with 
the SCTE national headquarters office in 
Exton. 
As a note to the chapters and meeting 

groups, please duplicate this form and 
always have it available at all meetings. 
This simple act of communication can be 
a giant problem solver. 

FE 1 Change of address 

Please print or type information. It will be used exactly as it is submitted here. Mail to SCTE, 
669 Exton Commons, Exton, Pa. 19341. 

Member name: 

Member #:   

Old address 

Company.   

Old address: 

City: 

New address 

Company:   

New address:   

City: 

  State:  ZIP code.  

  State: ZIP code•  
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DX 
does it again! 
Introducing the new DIR-647 
Integrated Receiver/Descrambler 

ts0 

For over 30 years, DX has been at the 
forefront of technological advances in 
the satellite communications industry. 

The DIR-647 represents our latest 
innovation and reflects our unwaver-
ing commitment to excellence. It's the 
newest, most advanced commercial 
IRD available, measuring a space-
saving 31/2;' with a host of features, 
including C/Ku-band compatibility, 
that ensure maximum flexibility and 
efficient operation. 

Over the years, DX research and 
manufacturing has continued to meet 
the critical demands of large CATV 
operators by introducing high-
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See us at the Atlantic City Show, Booths 210, 212. 

Reader Service Number 96. 

ValeoClpher II is a registered trademark ot General Instrument Corporation 

performance products unsurpassed 
for reliability, quality, and value. The 
DIR-647 is the latest in a long list of 
breakthrough solutions in satellite 
communications, and has been en-
gineered with one goal: to help you 
deliver the clearest, sharpest pictures 
possible. 

The DX challenge 
Call us. We'll prove to you how supe-
rior the DIR-647 really is, and what it 
can do for your cable system. Write or 
call DX Communications, Inc. 
today. 

• Ciee' 

eltee 
e ocCOW 

k 

DX 
ANTENNA 

Ahead in 
Satellite Communications 
Technology 
DX COMMUNICATIONS, INC. 
A Subsidiary of C. Itoh & Co. (America) Inc. 
10 Skyline Drive. Hawthorne, NY 10532 • (914) 347-4040 
Manufactured by DX Antenna Co.. Ltd . Japan 
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'Raychem's new GDS, Gel Drop Splice, -conforms to and seals the spike. One 
.is the latest innovation in installation P size fits both RG-6 and RG-59 cable. 

_ material. The GDS provides a fast, 
V  simple and reliable method of protect-

7:ing buried drop splices against corro-
sion, water and dirt. 

The product consists of a tough outer 
housing which is impact and abrasion 
resistant. The housing contains 
Raychem's unique gel material which 
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Installation is quick and easy...and 
requires no mixing, tapes, mastics or 
tools. Plus, it prevents moisture ingress, 
RF leakage and is re-enterable. 

Raychem's Gel Drop Splice is available 
now through Anixter Cable TV. To 
order, or for more information, call the 
Anixter Cable TV location nearest you. 

AteEre, 
WEST-ANAHEIM: (714) 779-0500. (800) 854-0443: DENVER: (303) 740-8949, (800) 841-1531: SEATTLE: (206) 251-6760, (800) 426-7665; MIDWEST-CHICAGO: 
(708) 350-7788, (800) 544-5368; CLEVELAND: (216) 526-0919, (800) 321-8068; DALLAS: (214) 446-CATV, (800) 231-5006: IRON MOUNTAIN, MI: (906) 774-4111, 
(800) 624-8358; SKOKIE, IL HDOTRS: (708) 677-2600; EAST-ATLANTA: (404) 840-7901, (800) 242-1181; NEW JERSEY: (201) 328-0980. (800) 631-9603; 
ORLANDO: (407) 240-1888, (800) 477-8396; CANADA-CALGARY: (403) 250-9646; MONTREAL: (514) 636-3636; TORONTO: (416) 568-8999; VANCOUVER: (604) 
321-5885: INTERNATIONAULONDON: 011-44-81-848-9894. 

In an emergency, weekends and holidays or after 5 PM. call loll free 1 (800) 323-8166. 
CORPORATE OFFICES. ANIXTER CABLE TV. 4711 Golf Road. Skokie. IL 60076, (708) 677-2600 

See us at the Great Lakes Show, Booth 423. See us at the Atlantic City Show. Booth 147. Reader Service Number 97. 

1990 Anixter Cable TV 




